201992127 Al

(19) EBpa3unckoe @) 201992127 13 Al
naTeHTHOEe
Be4OMCTBO

(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. CO7D 487/04 (2006.01)

2020.02.06 A61K 31/519 (2006.01)

AG61P 19/00 (2006.01)

(22) Rara nonaun saseiu AGIP 25/00 (2006.01)

2018.03.12
(54) P®APMAKOJOI'MYECKU AKTUBHBIE AJTMIUKJIAYECKU 3AMEIIEHHBIE

MMPOU3BOJHBIE ITUPA30JIO[1,5-a]IMPUMUINHA
(31) P1700108 (72) Waobperatens:
(32) 2017.03.13 Bbop3a MrBaH, Poman Bukrtop, Diemr
(33) HU SAuow, Xagaan Kyxa (HU)
(86) PCT/IB2018/051599 (74) Mpoacrasmons:
(87) WO 2018/167630 2018.09.20 peA '

Xmapa M.B. (RU)

(71) 3assurens:

PUXTEP 'EAEOH HUPT. (HU)
(57) Hacrosmee u306peTeHne OTHOCHTCS K HOBBIM MPOM3BOXHBIM THpa3onof 1,5-a]mupiumutuaa hopmyitst

(I) wmu wmx ¢dapMaueBTUYECKH MPHEMIIEMBIM COJSIM, OWOJIOTMYECKH aKTHBHBIM MeTaboiuTam,
MIPOJIEKAPCTBAM, palleMaTaM, 3HaHTHOMEpaM, AUACTEPEeOMepaM, CONbBaTaM M THAparaM, SBIISIOLINMCS
MMO3UTHBHBIMU ~ ajtocTepudeckuMu  Moxpyistopama [TAMK-B  penentopoB. W3obperenue Taxske
OTHOCHUTCSL K CHOcoOy TONydeHUsl Takux coequHeHud. Kpome TOro, msoOpereHHe OTHOCHTCS K
(hapMareBTHIECKIM KOMITO3UINAM, BKIFOYAIOIINM B €05 TAKHE COEIMHEHHUSI HE00A3aTENbHO B COUCTAHUH
C IByMs min Ooree pazIMYHBIMU TEparneBTUYECKUMM areHTaMH, a Takke K INPUMEHEHHIO TaKhX
COEIMHEHUI B crioco0ax JieYeHUs! 3a00JICBaHUI M COCTOSIHUM, OMOCPEIOBAHHBIX M MOAYJIMPOBAHHBIX
MEXaHNU3MOM MO3UTHUBHOU ajurocteprmueckoit peryminuun [AMK-B penentopos. M300peTenne Takxe
MpeajiaraeT Crocod TNPHUTOTOBICHUS JICKAPCTBEHHBIX CPEACTB, NPUMEHHMBIX IS JICUCHUS TaKUX
paccTpouCTB.
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®APMAKOJIOMTMYECKN AKTUBHbLIE ANWUUKITMYECKN 3AMELUEHHbLIE
NMPON3BOOHBLIE MMPA30NO[1,5-AINMPUMUONHA

OBNACTb TEXHWKWK

Hacrtosiee unsobpereHMe OTHOCUTCA K HOBbIM MPOU3BOAHbIM nupason[1,5-
aljnmpummaunHa  dopmynel (1) wnnm  mx  dapmayeBTUYECKM MPUEMMEMbIM  COMSAM,
Buonornyeckn akTuBHbIM MeTabonutam, nporekapcTsam, paudemaram, 3HaHTMoOMEpam,
anacrepeomepam, conbBaram n rmaparam, ABNALMMCS MO3UTUBHbLIMU
annocrepudeckumn  mogynatopamn FAMK-B  peuyentopos (aHrn. GABAg receptor,
gamma-aminobutyric acid receptor type B — peuenTtop B Tuna ramma-ammHomacnsHom
KMCnoTbl). M3obpeTeHne Takke OTHOCUTCS K ClocoBy MNOMy4YeHus Takmx COeAUHEHUA.
Kpome Toro, nsobpeteHne oTHOCUTCS K papmMaLleBTUHECKMM KOMNO3ULMSM, BKINOYAOLLMM
B cebsa Takne coegnHeHna HeobssaTenbHO B COMETaHUU C ABYMS Uy Bonee pasnuyHbIMu
TepaneBTUYECKMMN areHTamMu, U K NPUMEHEHMNIO TakUX COEANHEHN B cnocobax nevyeHns
3aboneBaHMn M COCTOSIHUKA, OMOCPEAOBAHHbIX W  MOAYIMPOBAHHBIX MEXaHU3MOM
no3nTMBHOM annocTtepuyeckon perynaumm FAMK-B peyentopos. B nsobpeteHnn takke
npeanoXeH cnocod NpUroToBMNEHUS NEKapPCTBEHHbIX CPEACTB, MPUMEHUMbIX ANA NeYEeHns

TaKnX pacCTpPONCTB.

NPEOWECTBYIOUWNY YPOBEHb TEXHUKW

Famma-amvHomacnsaHasa kucrnota (FAMK, aHvrn. GABA) sBnseTcA OCHOBHbIM
WHFMOUTOPHBIM  HENPOTPAHCMUTTEPOM LEHTPanbHOW HEPBHOW CUCTEMbI U UrpaeT
KMIOYEBYIO pPONb B  MOAYNUPOBaHUM aKTUBHOCTU HeWpoHoB. OHa nposiBnsieT CcBoOe
JeNCTBME 4epes TPpWU peuenTopHble CUCTEMbI, POACTBEHHbIE MOHOTPOMHble TAMK-A u
FAMK-C peuyenTopbl, n otnnyaowmecs metabotponHbie TAMK-B peuentopbl (Hill and
Bowery, Nature 1981, 290, 149-152). locnegHue, MAMK-B peuentopbl, LUMPOKO
pacnpoCTpaHeHbl B LEHTPanNbHOW HEPBHOW CUCTEME MIIEKOMUTAKOWMUX C PasnmnyYHbIMK
YPOBHAMMN 3KCNpPECCUn B pasHbiXx otaenax mosra (Bovery et al, Neuroscience 1987, 20,
365-385). TAMK-B peuentopbl MOryT rokanusoBaTbCAd Kak npe-, Tak WU
NOCTCMHANTMYECKN, U UrPaOT BaKHYK POfb B TOHKOW HACTPOWKE HEMPOTPaHCMMUCCUMN.
BonbwmHcTBO FTAMK-B peuenTtopoB CrpynnupoBaHbl BOKPYr BO3OyXKaaloLMX CUHAMNCOB
nmnbo Ha Kpar NPECUHaNTUYECKOro OKOHYaHus, NMOO Ha AEHAPUTHBIX LLUMMNNKaX HANpPOTUB
rnyTamatepruyecknx 6ytoHos (Ulrich and Bettler, Curr. Opin. Neurobiol. 2007, 17, 298—
303).
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FAMK-B peuentopbl BMecTe ¢ MeTabOTPOMHLIMU FNyTamaTHbIMU peLenTopamm
(mGIuRs), kKanbynMn-4yBCTBUTENBHLIMWN PELIENTOPAMW, BKYCOBbIMW peLienTopamMmn 1 Lenbiv
PSAOM  peuenTopoB-cMpoT npuHagnexar k cemenctsy 3 (C) G-6Genok-cBas3aHHbIX
peuentopoB (aHrn. GPCRs, G-protein-coupled receptors — (G-6enok-cBs3aHHble
peuenTopbl), AEMOHCTPUPYS OYeHb BbICOKYLD, npubnuautencHo 30%, romonornto ¢
mGIuRs (Bettler et al, Physiol. Rev. 2004, 84, 835-867). N'AMK-B peyentopbl
NpeacTaBnsaloT cobor reTepoaumepbl, COCTOSLUME U3 ABYX MOXOXWUX, HO MpPU 3TOM
pasnuyawmxca cydbveguHny, B1 n B2, Cyb6bveamnHmya B1 umeetr HECKONbKO BapnaHTOB
cnnancuHra, npmydem nuwb asa (B1a n B1b) umetoT yetkoe prnsnonornyeckoe sHavyeHme.
3TN U30OPMbl OTNIMYAIOTCH TOMNBKO CBOMM BHEKMETOYHLIM AOMEHOM, COAEpXKaLUM fBa
MOTKMBa sushi, koTopble perynmpytoT cybkneTouHyo nokanunsayuio pedentopa (Vigot et al,
Neuron 2006, 50, 589-601; Biermann et al, J. Neurosci. 2010, 30, 1385-1394).
CybbvegnHnya B1 cBs3blBaeT 3HAOrEHHbIM HEWpPOTpPaHCMUTTEpPHbIM nurang FAMK, a
Takke Apyrme OopTocTepuUdYeckMe aroHucTbl (Takme kak OaknodeH, SKF97541) u
aHTaroHucTbl (Takme kak aknodeH, caknodeH). CybveauHnya B2 otBevaeT 3a
BHYTPUKIETOUHYIO CUMHANbHYIO TPaHCAYKLUMIO, ONOoCpeaoBaHHyo aktusaymen G-6enka u,
Kak nonaratoT, CBA3blBAeT annocrepudeckne mogynatopel (Binet et al, J. Biol. Chem.
2004, 279, 29085-29091; Dupuis et al, Mol. Pharmacol. 2006, 70, 2027-2036). MecTtom
npunoxeHuss  genctemss  coeamHenmn  CGP7930 w (GS39783,  NO3UTUBHBLIX
annoctepudeckux mogynstopos NAMK-B dupmbl Novartis, senserca cemmcnupanbHbin
TpaHcmMembpaHHbIn  AOMeH cybbeaumHuubl B2; TOYHbIA canT CBA3bIBAHWUS APYIMX,

HEePOACTBEHHbIX XeMOTUNOB NO3UTUBHbLIX annocTtepnyecknx moaynaTopoB HENU3BECTEH.

OcCHOBHbIMWM  cuHanTMYeckumn  achpektamm TAMK-B  peuentopoB  siBNSAOTCA
npecuHanTuyeckas 6nokaaa BbicBoboxaeHnsa HenpotTpaHcmutTepo (FTAMK n rmytamara)
n noctcnHanTudeckaa runepnonspusauns (Gassmann and Bettler, B8 Handbook of
Contemporary Neuropharmacology 2007). 3Tu 3ddekTbl SBRATCA pPe3ynbTaToM
NMHrMBMPOBaHMSA NPECUHANTUYECKOrO NPUTOKA KanbUns 1 CTUMYNALUA NOCTCUHAaNTUYECKNX
KanueBbIX KaHanoB BHyTpeHHero BbinpamneHns (GIRK), cooTBeTCcTBEHHO. DyHKLMM
WMOHHbIX KaHanoB OnocpefoBaHbl MeMOPaHOOKPY>KEHHbIM METOAOM 4epe3 MOCPeACTBO
aktmBauyum By cybvegumHny GenkoB GJ/G,. Kpome Toro, TAMK-B peuentopbl Takke
nepeaaroT curHanbl yepes a cybbeauHuyy Ttex xe G-6enkos, koTopaa WHrMbupyet
ajeHunaTymknasy u 3ameanser pekpyTuHr cuHantudeckux sesukyn (Chalifoux and
Carter, Curr. Opin. Neurobiol. 2011, 21, 339-442). [loMuMO 3TUX BbICTPbIX KNETOYHbIX
srneHnn FTAMK-B peuenTopbl Takke perynmpyoT UMTonnasmaTn4yeckme KnHasbl, BKnovas
MUTOrEH-akKTUBUPYEMYIO MPOTEUHKMHA3Y, M TEM CaMmbIM BIMSAIOT Ha CUHANTUYECKYHO

nnacTtn4HOCTb B I}ZI,OJ'II'OC[Z)O‘-IHOI‘/JI nepcnekTunee.
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Ytobbl nydwe noHaTb duamonornyeckyto sHadmmocte FAMK-B peuenTtopoB Ha
NOBEAEHYECKOM YPOBHE, Obinn NONyYEHbl HOKAYTHbIE MbIWWM C MyTauusMy BbIGOPOYHO B
cybbeauHuyax B1, B1a, B1b n B2. Meiwn 6e3 cybveanHuy B1 B uccnegosarenbCkux
cuTyaymax (TEMHO-CBETNAas kamepa, aHanus C feCTHUUEW) NPOSBASNN MOBbILLEHHYHO
TPEBOXHOCTb,  MOBLILEHHYIO  MaHWKy, CMOHTaHHble  CyAOPOrW,  runepanresuto,
rMnepnokomMounto 1 HapyLlieHne namsTtu (Schuler et al, Neuron 2001, 31, 47-58). Mbiww,
He akcnpeccupyowme cybveanHuubl TAMK-B,, Beayt cebs aHanorMyHo HOKayTHbIM
Mbiwam 6e3 cybbeauHuubl B1; 3TU XMBOTHble u3NUWHE BO30YAMMbI, MNPOSBASIIOT
CMOHTaHHYIO CYAOPOXHYIO aKTUBHOCTb, MMAEepanresunto, rmneprokoOMOLMIO U HapyLueHue
namatn (Mombereau et al, Eur. J. Pharmacol. 2004, 497, 119-120; Mombereau et al,
Neuroreport 2005, 16, 307-310; Gassmann et al, J. Neurosci. 2004, 24, 6086-6097).
Mcxoaa 13 BbILLEU3OXKEHHOrO, MOXHO NPeanonoXnTb, YTO cuctema peuentopos MTAMK-
B, no-smaumomy, wurpaet obwylo ponb B perynayuM Bo3OygMMOCTM HEWPOHOB C

nocneacTenAMU 4n4d pas3nnyHbixX acnekToB BHELLHero noseaeHns.

EAWHCTBEHHBIM OJOOPEHHBIM M 3anylWEeHHbIM B CEPUWHOE MNPOU3BOACTBO
cenektmeBHbiM nuraHgom [AMK-B peuenTtopoB €BNAETCS OPTOCTEPUYECKUW arOHUCT
pauemmnyeckmn GaknodeH. baknogeH Obin ofobpeH B kadecTBe MUOpEnakcaHTa
LeHTpanbHoro AenCTBUSA, UCMOMb3YyEeMOro ANs YMEHbLUEHUA CNacTUYHOCTU, CBA3AHHOW C
uepebpanbHbIM NapanuyoM, pPacCesiHHbIM CKIEPO30OM U MOBPEXAEHUAMU  CMUHHOMO
mMosra. [loMMMO 3TUX MpPUMEHEHUN OaknoeH MOXET WMETb MNOTEHUMarnbHYO
TEepaneBTUYECKYIO MOME3HOCTb MNPWU NEYEHUN Takmx COCTOSHMW, Kak actma, 6onb,
OXUPEHME, KOMMYNbCUBHOE nepeefaHune, rnekapCTBeHHas M ankororbHas 3aBMCUMMOCTb,
TPEBOXHOCTb, MOCTTPaBMaTUYECKOE CTPECCOBOE PaCCTPOMCTBO, Kallenb, BOCnaneHue,
ractpoasodareanbHbln pednioke N HegepkaHne moum (Hanpumep, Breslow et al, Am. J.
Psychiatry 1989, 146, 353-356; Drake et al, Ann. Pharmacother. 2003, 37, 1177-1181,
Leggio et al, CNS Neurol. Disord. Drug Targets 2010, 9, 33-44). Xota 6aknodeH nmeer
MOMe3HbIN NOTEHUMan no psay TepaneBTUYECKMX MOKa3aHWWA, K COXAaNEHUO, OH Takke
obnagaer M pasnMYHbIMKM HEXenaTenbHbIMA CBOWCTBaMMW, CPeAn KOTOPbIX MNIoXoe
NPOHNKHOBEHNE 4epe3 remartosHuedannyeckmin 6Gapbep, Y3KMA TepaneBTUHECKUN
AManasoH, JgeceHcubunusayms peuenTopoB, pPasBUTME YCTOMYMBOCTM K OCHOBHbBIM
aphekTam M CMHAPOM OTMEHbLI NpW npekpaileHun ncrnonssosaHna (Vacher and Bettler,
Curr. Drug Targets CNS Neurol. Disord. 2003, 2, 248-259; Ross et al, Neurocrit. Care
2011, 14, 103-108; Keegan et al, Neuropharmacology 2015, 95, 492-502).

AnnocTtepuyeckass  MOAYNAUMS  SBNSIETCA  anbTepHaTMBHbIM  cnocobom

cenektnsHon ctumynauyum GPCRs 6e3 HexenaTenbHbIX CBOWCTB OPTOCTEPUYECKUX
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nurangos (Conn et al, Nat Rev 2009, 8, 41-54;, Wang et al, J. Pharmacol. Exp. Ther.
2009, 331, 340-348). Annocrepunyeckne MoayndaTopbl CBA3bLIBAIOTCA C peuentopamMmu Ha
yyacTkax, OTNINYHbIX OT CaUTOB CBA3bIBAHWSA 3HAOMEHHbIX (OPTOCTEPUYECKUX) NUTraHoB, U
3P EKTMBHBI NPEUMYLLECTBEHHO B Criyyae, ecriv aroHUCT Takke CBA3aH C peLenTopoM.
OTO ckasblBaeTCA Ha MPOCTPaHCTBEHHO-BPEMEHHOM natTepHe 3(PPEKTUBHOCTU, YTO, B
CBOIO Ouvepeab, BMUSIET Ha MOBEAEHYECKME W ajanTMBHbIE peakuum opraHuama Ha
annocrepuyeckyto ctumynsaymio. OxmpgaeTtcs, Yto B OTNMYME OT OPTOCTEPUYECKOro
aroHM3ma annocrepudeckas Moaynsauma muweHen 6yaeT nposiBNATb MeHbLue NOBOYHbIX
3dEKTOB, B MEHbLUEN CTENEHU MPUBOAUTL K AecCeHCMbunmsauum n pasBuTUIo
TOnepaHTHOCTU. [JeNCTBUTENBLHO, B Criyvyae NO3UTUBHOMO anfioCTEPUYECKOro MogynaTopa
GS39783 TAMK-B peuenTopoB Ha AOKNUHMYECKMX Mogensax Oblno nokasaHo, YTo 3TO
COeAVHEHNEe MOXET MMeTb BnaronpusaTHeli npodune nobouHoro gencrtema (Cryan et al,
J. Pharmacol. Exp. Ther. 2004, 310, 952-963), npn 3TOM geceHcmbunmsaynsa peLenTopos
mMoxeT BbiTb npepoTtepalleHa (Gjoni and Urwyler, Neuropharmacology 2008, 55:1293-
1299), a TONepaHTHOCTb — He pasBMBaTLCA MpU ANUTENBHOM npumeHeHnn (Mombereau
et al, Neuropsychopharmacology 2004, 29, 1050-1062). 3Tu pesynbTatbl JaiwoT
OCHOBaHWe nonaratb, 4TO MO3UTUBHbIE annocrepuyeckne wmoaynatopsl [AMK-B
peuenTopoB MOryT ObiTb NOMNE3HbIMA HOBbIMU XUMUYECKUMU CTPYKTYPHBIMU €AMHULaMU

6e3 HexxenaTenbHbIX CBOUCTB OPTOCTEPUUECKNX NUraHA0B, Takux kak 6aknodgeH.

B HekoTOpbIX naTeHTax W 3asiBKax Ha naTeHT OnuCaHbl MNO3UTUBHbIE
annocrtepudeckne mogynatopbl FAMK-B peuentopos, nvetowme pasnmyHble XMMNU4eckmne
CTPYKTYpbl. B nateHTHbix gokymeHtax WO 2005/094828 n WO 2006/136442 B ka4ecTBe
NO3UTMBHLIX annocrepuyecknx moaynsatopos [AMK-B  peuentopos  packpbiThbl
npou3BogHble nupmuMmuanHa. NponssoaHble TUEHo[3,2-blnupumugnHa n [1,3]tnasonol5,4-
dinmpummanHa B KayecTBe MNO3UTUMBHbLIX annocrepudeckux wmoaynatopos [AMK-B

PEeLENTOPOB PackpbITbl B NnaTeHTHOM gokymeHTe WO 2015/056771 (US 2015/0111876).

B HepaBHen 3asBke Ha narteHT Faghih et al. (US 2016/0304527 A1) onucaHbl
NMPasononMPUMUAVHLI, obnagatolme B YCNOBUAX in vitro NO3UTUBHOW annoCcTEPUHECKON
aKTUBHOCTBIO B OTHOLEeHUM TAMK-B peLienTtopos, namepeHHon npy nomoum [°SIGTPyS

CBA3bIBAHUA.
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B pabote Faghih et al. 661N0 NPOAEMOHCTPMPOBAHO NULLL OAHO ANULUKINYECKU
3aMeLeHHOEe COeAUHEeHNEe C BbICOKOW MUKPOMOMSIPHOMW CBS3bIBAIOLLEN AaKTUBHOCTLIO
(Mpumep 7-1), apyrve npumepbl COEAUHEHUA ABMSAIOTCA  apun3amMeLleHHbIMU U
NPOSIBNAOT TOMbKO MWKPO- UNU  CYOMUKPOMOSSIPHYIO CBSA3bIBAIOLLYIO aKTMBHOCTb.
ABTOpamu HacTosiLero nsobpeteHnsa 6bino HEOXKNAAHHO OBHAPYXKEHO, YTO COeAMHEHUS,
coaepKaLme LUKNOrekCunbHble parMeHTbl, NPOSBNAT HAHO- NN CyOHAHOMOMSIPHYIO

aKTUBHOCTb, USMEPEHHYIO B aHanorn4Hou napagurme aHanumsa.

N OH

P

— o
N7~ CH,

Mprmep 7-1
EC50 1,08 MKM

B nsobpetenumn Faghih et al. onncaHo, 4To BBEAEHNE NUHKEPOB, COAEPKALLMNX TPU
unn Jetblpe atoma yrnepoga (L1), noBbllLAET aKTUBHOCTb Jn Vitro. BONbLUMHCTBO
NMPVBEAEHHbIX B KayeCTBE MNpuUMeEpa apun3amelleHHbIX COEAMHEHUW C TNUHKEpamM,
coaepalmMmn OAMH UNn ABa atoma yrnepoga, NpoAeMOHCTPUPOBanU NLb MUKPO- UMK
CYOMMKPOMONSPHYIO CBA3bLIBAKOLLYIO akTUBHOCTL ([pumep 1-1). N nnwb ncnonb3oBaHHbIE
B Ka4yecTBe npumepa COeAMHEHUs, BKNovarowme B ceba NUHKep, cogepxalymn Tpu mnm
yetblpe aroma yrnepoga (Mpumep 3-1; lpumep 5-1), pocTuranM HaHOMOMSAPHOW
aKTUBHOCTWU. ABTOpamMm HacTosiLero n3obpeteHms 6o HEOXKUAAHHO OOHapPYXKEHO, YTO

coeavHeHust 6e3 nuHkepa NPosBNSAOT HaHO- UM CyBHaHOMONSPHYIO aKTUBHOCTb.
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Mcnone3oBaHHble Faghih et al. B kadyecTBe npumepa COeAUHEHUS, copepXalime
hparmeHTbl aseTuguHkapboHoson kucnotbl (Mpumep 8-10) nnn ammga HUNEKOTUHOBOWN
knucnotbl (Mpumep 1-19), AEMOHCTPUPYIOT NNLLE BbICOKYH) MUKPOMONSPHYIO aKTUBHOCTb.
ABTOpamu HacTosiLero n3obpeteHnsa Obino HEOXKNAAHHO OBHaPYXKEHO, YTO COEeAMHEHMS,
coaepxawme npocTon parMeHT HUMNEKOTUHOBOW KWUCMOTbI, MPOSABASIOT HAaHO- UMK
CyOHaHOMOMAPHYIO aKTUMBHOCTb. [JaHHbIE COEAUHEHUS, HECMOTPSA Ha CoAepXalyvMncs B
HUX KWACMNOTHbIN (PparMeHT HUMNEKOTUHOBOW KWUCMNOTbl, SABMSIOTCA MeTabonuyecku
CTabunbHbIMK 1, BOMPEKN OXUAAHUSAM, MPOHUKAIOT B MO3r (MPUHLMMbI NPOHUKHOBEHUS B
MO3I MOJEKYN neKapCTBEHHbIX cpeactB obobuweHbl B pabote: Kerns et al. Drug-like
Properties: Concepts, Structure Design and Methods, Chapter: Blood-Brain Barrier
(ConctBa nekapcTBonoA0OHbIX COEAMHEHUN: KOHLENUUKW, CTPYKTypa U mMetoabl. [nasa:
lematosHuedannyeckmn Bapbep), p. 122-136 “Figure 10.12: Acids poorly penetrate the
BBB (Blood Brain Barrier) (CNS—) (®ur. 10.12: KucnoTbl nnoxo npoHukarT vepes Ob
(remaTtosHuyedanuyeckun 6apbep))”).

OnucaHHble BbilWe MpeMMmyLlecTBa in  Vitro [ONOMNHUTENbHO MNOAKPENIEHbI
HEOXMAaHHbIM OTKPbITUEM TOrO, YTO BbIOPaHHbLIE COEAMHEHUS MO M30OPETEHNIO NoKasanu
3HauUUTEnbHbIA NoBeAeHYeckurn adpdekt Ha moaenn eTanbHOro BanbnPOATHOMO
CYHAPOMa, BOCMPOM3BOASLLEN OCHOBHbIE CUMMTOMbI PACCTPONCTBA ayTUYECKOro CnekTpa.
Tem cambiMm aBTOpbl M30OpPETEeHWsa nokasanu, 4YTO AaHHOe coeauHeHne obnajaer
TepaneBTUYECKMM MOTEHUMANoM ANA FI€YEHNS OCHOBHbIX CUMMTOMOB pPacCTPOUCTBA

ayTM4EeCKOro CrnekTpa y nogen.

KPATKOE OMNCAHME CYWHOCTN M3OBPETEHWNA

B faHHOM n306peTeHMM pacKpbiTbl MPOU3BOAHbLIE HWMNEKOTUMHOBOW KWUCMOTbI C
LUMKITOreKCMnnmpasononupuMmManHOBON KapKacHOW CTPYKTYPOWU. ABTOpPbI M300peTeHus
oBHapyXunu, 4YTo nofoOHble COEAUHEHMS 4valje BCEro MPOSBMNST HAHOMOIMSPHYIO
aKTUBHOCTb, B HEKOTOPbIX Chyyasix Aaxe Jjocturas pguanasoHa cyOHaHOMOMSIPHOM

aKTUBHOCTW. Takue CcoeauHeHus, HEeCMOoTpPA Ha npucyTtctBue B HUX KUCIOTHOro
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dparmMeHTa HUMNEKOTUHOBOW KWUCMOTbl, SABMSIOTCA MeTabonuyecku crabunbHbiMK 1,
BOMPEKN OXMAAHWUAM, MPOHUKAKT B MO3r (MPUHLMUMBI MPOHUKHOBEHUS B MO3F MOIIEKYI
nekapcTBEHHbIX cpeactB ob6obuweHbl B pabote: Kerns et al. Drug-like Properties:
Concepts, Structure Design and Methods, Chapter: Blood-Brain Barrier, p. 122-136).
Takve coefuHeHus, He coagepxaLyune yrnepoaHoro nyHKepa Mexay
NMPasononMPUMNANHOBBIM  SAPOM W NPUCOEANHEHHBIM  LIMKIOreKCUNbHbIM - KOMbLIOM,
NPOSIBNAT HAaHOMOMSPHYK  aKTUMBHOCTb. HeoxuaaHHO Obino  OBHapy»eHo, uTo
ankunbHbIA 3aMecTuTenb B 6 MOMOXEHUN NMpPasononMpMMMAnHOBOro kapkaca (R3 B
US20160304527) noBblwaeT akTMBHOCTb in Vitro MO MEeHbLUEW Mepe Ha ABa nopsiaka.
CoegnHeHna no M3006PEeTEHMI0 AEMOHCTPUPYIOT 3HaYUTENbHYIO BENUUUHY 3ddekTa
(aocturaa 80—100%) B HU3KMX A03ax Npu nepopansHoM npueme (1 Mr/kr) B aHanmsax in

Vivo.

ABTOpbl  M300peTeHna  onpedenunn  Krnacc  npoM3BOAHbIX — nmnpason[1,5-
ajlnupummgunHa, obnagalowumx BbiCokMM  cpoactBoM Kk [AMK-B  peuenTtopam,
obecneymBaoLLMX YHUKaNbHYIO POfb B NIEYEHUN NCUXUYECKUX PacCTPOUCTB, HapyLUEHWN
HEPBHO-NCUXMYECKOrO PasBUTUA, HEBPONMOMMYECKUX HAaPYLUEHUW U ApPpYrux pacCcTpoUCTB
LEHTPanbHONW HEPBHOW CUCTEMbI, a TaKKe nepudepnyecknx COCTOSTHUK, MPU KOTOPbIX

ctumynuposaHne FT'AMK-B pelentopoB MOXET NPUHECTU TepaneBTUYECKYIO MOMb3y.

ABTOpPblI U300pETEHNA ONpPeaennnn HOBble COEAUHEHUSA, NPOHMKAaLWMEe B MO3T.
HacTtosiee wu3obpeTeHne OTHOCUTCA K COEAMHEHMAM, SABMAIOWMUMCA MNO3UTUBHBLIMA
annoctepuyeckumn mogynaropamum FAMK-B peuentopos, u k ux cuHtesy. CoegnHeHus
No HacTosAWeMy W30OPETEHMIO MOrYyT MNPUMEHATBCS ANA  NEYEHUS NCUXMYECKUX
PacCTPONCTB,  HapYyLUEHUA  HEPBHO-MCUMXMYECKOrO  pasBUTUS,  HEBPONOrMYECKUX
HapyLUeHUA W ApPYruxX PacCTPOMCTB LEHTPanbHOWM HEPBHOW CUCTEMbI, a TaKkke
nepudepnyecknx COCTOSTHUI, NPU KOTOPbIX cTuMynupoBaHue TAMK-B peLenTtopoB MOXET

NPUHECTN TEePaNeBTUYECKYIO MONb3Y.

Hacroswee n3obpeteHne OTHOCUTCS K NPOM3BOAHLIM nupason[1,5-ajlnupnmuanHa

dopmynel (1)
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R'" n R? HesaBucMMo BbIGpaHbl U3 BOAOPOAA, aTtoma ramoreHa, Cisankuna,

ranoren-C,_sankuna;
R® npeacrasnseT coboii Bogopos, atom ranorera, Cq.garnkun, LmaHorpynny;
R* aBnsetca C,.cankunom;

R® npeacraBnseTr cobon Cigankvn, Heobs3aTerbHO 3aMELLEHHbIi aTOMOM
ranoreHa wnu aromamu ranoreHa, Cssumknoankun, Css yuknoankmn-Cq.egankun,
AvankunamuHorpynny, C1.sankokecu, Cisankokcn-Cq.gankumn, Cisankuntuorpynny,
TeTparngpodypanHun, TeTparngpodypanun-Cqsankun, TeTparngponupaHun,

TeTparnaponmpanHun-Cq.sankun;

unn R* n R® Bmecrte o6pasyloT HesaMelleHHOe UNM 3aMeLleHHOe OAHUM WNnn
o6onee Ciankunom, Cqsankokcy, ranoreH-Cqankunom, CqankunkapboHunom, ot 3 go
7-4nNeHHOEe HacbIWEHHOE KOMbLO, FAe YNeHbl Konbla BblibpaHbl U3 rpynmnbl, COCTOALLEN U3

yrnepoja, a3orta, KUcrnopoza u cepbi;

R® npeacTtaBnsieT coboll BOAOPOA, aToM ramoreHa unu Cisankwn, MAgPOKCun,

Ci.sankokcy, Cqgankoken-Cqgankun, ranoreH-Cqsankun unm aMmmHorpynmny;

UM K UX (papMaueBTUUYECKM MPUEMIEMbIM COMAM, OUOMOrMYECKU aKTMBHBLIM
metabonutam, nponekapcTsamM, pauemaram, 3HaHTMOMEepaMm, AuacTepeomepam,

conbBartam U rugparam.

N3o6peTeHne Tawke OTHOCUTCA K  papmMauyeBTUYECKMM  KOMMO3ULUAM,
cogepxawmum coegmHeHna cdoopmynsl (1) nnm nx dapmaueBTUYECKN NPUEMIIEMbIE CONU,
Buonornyeckn akTuBHble MeTabonuTbl, NponekapcTsa, pauemartbl, 3HaHTUOMEPDI,

AnacrepeomMepbl, CoONnbBaTbl U rTMgpartbl.
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Kpome TOro, Hacrodujee usobpeTeHne OTHOCUTCH K CUHTE3y COEeAMHEHUN
dopmynbl () 1 UX ONTUYECKNX aHTUNOAOB UNW paLUemMaToB U/WNKU COMeENn, K CoAepKaLlnm
nx apmMaueBTUYECKUM KOMMO3ULUMAM UM K XUMUYECKOMY W  dapmaleBTUYECKOMY
NPOV3BOACTBY FEKAPCTBEHHbIX CPEACTB, COAEPXaWMX 3TU COEAMHEHUdA, a Takke K
cnocobam neyYeHUs C NOMOLLbIO AaHHbIX COEAMHEHWMW, MOApPasyMeBaloWMM BBEAEHWE
MIEKOMMTAIOWEMY, MNOANEXALLEMY FEYEHUD — BKMOYas 4YenoBeka — CTpajarollemy
NMCUXUYECKMM  PaCCTPOMCTBOM,  HApPYLUEHMEM  HEPBHO-MCUXUYECKOTO  pasBUTKSA,
HEBPOMOTMYECKUMU HaPYLUEHUSMUA U APYTMMW PacCTPONCTBAMWU LIEHTPaNbHON HEPBHOM
CUCTEMbI, a TaKkKe nepnudepuyeckMMn COCTOSHUAMW, MPU KOTOPbIX CTUMYNMPOBaHue
FAMK-B peuenTopoB MOXET TMPUHECTM TepaneBTUYECKYd nonb3y, 3MdEKTUBHOIO
KonuyecTtea coeauHeHun copmynsbl (1) U X ONTUYECKUX aHTUNOAOB UMK paUemMaToB U/Unu
conenv no HacTtosAwemy W30OpETEHUIO, Kak TakOBbIX WU B BUAE NEKaPCTBEHHOrO

cpencrsa.

NoAPOBHOE OMUCAHWE W3OBPETEHWUA

Hacrtosuee n3obpeteHne OTHOCUTCS K NPOM3BOAHbLIM nupason[1,5-ajnupnmuagnHa

dopmynebl (1)

O
RG
OH
N
1 5
R N AN R
/ N

R2 — A 4
N R

(h

roe

R'" n R? HesaBucMMo BbiBGpaHbl U3 BOAOPOAA, aTtoma ranoreHa, Cisankuna,

ranoreH-C,_sankuna;
R® npeacrasnsieT coboii Bogopos, atom ranorera, Cq.garnkun, LmaHorpynny;
R* aBnsetca Cy.sankunom;

R® npeactaBnseTr cobon Cigankwn, Heobs3aTerbHO 3aMELLEHHbIi aTOMOM

ranoreHa wnu aromamu ranoreHa, Cssumknoankun, Css yuknoankmn-Cqegankun,
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anankunamuHorpynny,  Cieankokcu,  Cisankoken-Cqigankun,  CqsankunrTmorpynny,
TeTparngpodypanHun, TeTparngpodypanun-Cisankun, TeTparngponupaHun,

TeTparnaponmpanHun-Ci.sankun;

unn R, n Rs BMecTe obpasyloT HesamelleHHOe WM 3aMeLleHHOe OAHUM Wnu
o6onee Ciankunom, Ciankokcy, ranoreH-Cq.ankunom, C,ankunkapboHunom, ot 3 go
7-4NeHHoe HacbILLEHHOE KOMbLO, FAe YneHbl KonbLa BbliOpaHbl U3 rpynnbl, COCTOALLEN 13

yrnepoja, as3orta, KUcrnopoza u cepbi;

R® npeacrtasnsieT coboli BOAOPOA, aToM ranoreHa unu Cq.gankun, rugpokeun, Ci.

sankokcu, Cqeankokcu-Csankmn, ranoreH-Cqsankun, amuHorpynny;

UM K UX papMaueBTUUYECKM MPUEMIEMbIM COMAM, OUOMOrMYECKU aKTMBHBLIM
meTtabonuTam, nponekapcTsamM, pauemaram, 3HaHTMOMEepaMm, AuacTepeomepam,

conbBartam U rugparam.

TepmuH “ranoreH” mnu “rano” npu MCNonb3OBaHMM B AaAHHOM KOHTEKCTE Mo

OTAENBHOCTM UMK B COCTaBe APYron rpymnnbl OTHOCUTCA K Xnopy, 6pomy, dTopy 1 nogy.

TepmnH “Cq-Csankmn” npu UCNOMb30BaHMM B AAHHOM KOHTEKCTE OTHOCUTCH K
pPa3BETBMNEHHOW MMM NMPSIMOM LiENW ankunbHbIX FPynn, cogepawen OT O4HOro A0 LIECTU
aToOMOB YrNEPOAa, BKIIKOYas, HO HE OrPaHNYMBasACL NEPEYHEM, METWUNM, 3TU, NPONU, H- U

M30MPONUI N pasnuyHble GYTUMbHbIE rPYNMbI.

TepmuH “C;-Csumknoankmn” npu UCNonb3oBaHWM B JAHHOM KOHTEKCTE OTHOCUTCS K
kapbouuknuyeckum rpynnam, cogepxawum ot 3 pgo 5 aromoB  yrnepoaa,

COOTBETCTBEHHO; KakK, Hanpumep, LUMKNonponum, UUkNnoGyTun 1 LUKNONeHTuN.

TepmnH “C4-Cgankokcn” npyv UCNOnb3oBaHUN B AAHHOM KOHTEKCTE OTHOCUTCS K
pPa3BETBMEHHOW UMM MNPSMOM LENM ankunbHbIX TPYnn, coaepKallenm OT OAHOro Ao
YyeTblpeX aTtoMOB Yrnepoaa, COeAMHEHHOM 4Yepe3 aToM KWCMOopOAa, BKIHOYasi, HO He

orpaHuM4MBasiCb NepeyHemM, METOKCU, 3TOKCU, H-MPOMOKCK, N3OMPONOKCH 1 mpem-OyTOoKCH.

TepmnH “Cqsankmntno” npu UCNOMb3OBaHUN B AAHHOM KOHTEKCTE OTHOCUTCS K
pa3BETBMEHHOW MMM NPSIMON Lenn ankunbHbIX FPyMn, cogepkallern OT O4HOro 40 LIeCTu
aToMOB Yyrnepoaa, COeAVMHEHHOW 4epes aToOM Cepbl, BKMOYasi, HO HE OrpaHM4nBasiCb

nepeyHem, METUMNTMO, STUMTUO, H-NPONUNTUO, U3ONPONUMTUO U MPem-ByTUNTHO.

TepmuH “mnekonuraroLwlee” npm UCnonb3oBaHWM B aHHOM KOHTEKCTE OTHOCUTCS K
nobomy npeacTaBUTENIO Kracca MEKOMUTaKoWMX, BKYasa, HO He OrpaHuMYMBasicChb

nepe4yHem, 4yenoBseka.



10

15

20

25

30

11

TepMmuH “conb” O3Ha4yaeT HETOKCUYHbIE COMU  MPUCOSAUHEHUS OCHOBaHUA
COEAUHEHNI NO N306peTEHMIO, OObIMHO NoMnyYaemble peakymen KUCMOTbl C NOAXOAALNM

opraHn4YeCkmm Unn HeopraHM4eCknm OCHoOBaHUEM.

B ofbvem HacToswero wu3o0OpeTeHnss BKMOYEHbl BCe  CTEPEOU3OMEPDI,
reoMeTpruyeCcKne N30OMepbl U TayTOMEpPHble PopMbl coeguHeHnin copmynbl (1), Bknovas
coeavHeHus, nposinsaoLme 6onee o4HOro TUNa U3OMEepPUN, a Takke CMEeCU OLHOro Unu

oonee 13 HUX.

O6bI4Hble cnocobbl NONYYEHUS/BbIAENEHNS OTAENbHbIX 3HAHTUOMEPOB BKNOYAKOT
XpanbHbIA CUHTE3 M3 MNOAXOASLLErOo ONTUYECKM YUCTOrO NpPEALUECTBEHHMKA WA
pasgeneHne paueMnuyeckon cMmecu (Mnm pademMmyIeckon cmecm conm nubo npon3BoLHOro)
C WCMONb30OBaHWEM, HamMpUMEp, XWUparnbHOW >XMAKOCTHOW Xpomartorpadun BbICOKOrO
aasnenus (HPLC).

TepMmnH “cbapmaneBTUHECKM MPUEMITEMBIN® OMUCBHIBAET WHIPEAUEHT, MONE3HbLIN
npy MPUroTOBNEHUMM hapMaueBTMHECKON KOMMNO3MUuKM K, B Uenom, ©GesonacHbin,
HETOKCUYHBIN 1N HE ABMAILWUACA BUONOrnYeckn Nnn NHbiM oBpasomM HexenaTtenbHbIM, U
BKIOYaeT B ceBs UHrpeAMEHTbl, NpUeMnemMble ANs BETEPUHAPHOIO NMPUMEHEHNS U AnNS

hapmaLeBTUYECKOro NMPUMEHEHMS YENOBEKOM.

TepmuH “coapmayeBTnyecKas KOMNO3UUNA” OTHOCUTCA K CMECU COeAUHEHUSA no
N300peTEeHNIO C APYrUMU XUMUYECKMMWN KOMMNOHEHTaMW, TakuMmn Kak hapmaleBTUYecKu
npuemnemble BCMoOMOraTenbHble MaTtepuansl, Hanpumep, pasbaButenu unu HOCUTENMW.

dapmaueBTnYeckas KoMNo3uLymus obneryaeT BBE4EHNE COeLMHEHMNS CYOBEKTY.

TepmuH "BCnomoratenbHOe BeLWeCcTBO" OMUCLIBAET XUMUYECKOE COEAMHEHUE,

o6nerqarou4ee BHeAPeHNe CoegUHEHUA B KNETKN UNN TKaHW.

Mpn WCNOMb30BaHMM B AaAHHOM KOHTEKCTE TEPMUH ‘neveHne” osHavaeT
NPMMeEHEHne 3PPEKTUBHON Tepanun ANA YMEHbLUEHUs, obnerdeHns nnm yctpaHeHus
CMMMTOMOB, CBSI3@HHbIX C 3ab0OneBaHUAMW W COCTOSIHUSIMKW, OMOCPEAOBAHHLIMU U
MOAYINMPYEMBbIMU  MEXAHU3MOM MO3UTMBHOW annoctepudeckon perynsyum [TAMK-B

peLenTopOB.

B kayecTBe [OMOMHUTENbLHOrO acrnekra HacTosILEero M3obpeTeHus npenroxeH

cvHTE3 coeanHeHnin popmynbi (1).

CoegnHeHna no  Hacrtoswemy u3obpeTeHuto  Obinn  CUHTE3MPOBaHbl B

COOTBETCTBUU C NYTAMU N CXeMaMUN CUHTE3A, ONMNCAHHbIMUN HUNXKE.
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Taknm ob6pasom, coeauHeHus opmynbl (1) no wunsobpereHuto moryt ObiTb

CUHTE3MPOBaHbl O4HMM U3 CriefyoLmx cnocoboB:

—
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NH,
RS
VD
MyTb a):
R! o 1
HN—NH, R /N ~NH
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| HaC,
1 1
R o (Mez0)cH R 0 NN R /N\NH
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r? R® R’ v
V) XIV) &
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N N R N R
H R’ R’
) (X1 ()

Ha ctagun 1): ocywecTBnsiOT B3aMMOLENCTBME NPOU3BOAHOIO CrOXHOro adupa

kapboHoBon kucnotbl Gopmynbl (II) unM nponsBogHOro xrnopaHrugpuaa kapOoHOBOW

R1 [e) R1 le)
X, - X0
R o—Alk R cl

an D)

Kncnotbl popmynel (1)

— rpe 3HayeHns R' 1 R? Takue, kak onucaHbl Bbille AN coeguHeHns dopmynb (1),

C aUETOHUTPUIBbHBIM NPON3BOAHBLIM dhopmyrbl (1V)

//ﬁ'\‘
R’ %

—  rae 3HauyeHve R® Takoe, Kak OMMCaHO BhbiLLe ANS coefnHeHns opmynbl (1): 3aTem

Ha cTaguM 2). nornyyYeHHoe Takum o6pasoM aueTOHUTPUIBHOE MNPOM3BOLHOE

topmynbl (V) B3auMoagencTeyeT

2a) C ruapasnHrnapaTtom ¢ norydeHnem coeguHenms oopmynsol (V1)

-

R Nee

/ NH

R =

NH,

RS

()
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— rpe 3HavyeHns R’ R? Takve, kak onucaHbl Bblle, a R® npeacrasnsieT cobom

BOAOPOA, aToMm ranoreHa, Cq.sankunbHyo rpynny unm

2b) Cc TpumeTunoptoopMmaTtoMm C  MOMyYEeHMEeM  ManOHOHUTPUITbHOrO

npounssogHoro gopmynbl (XIV)

HaC
1 \
R o)
RWN
———
R3

5 XIV)

— rpe 3HavyeHns R', R? Takve, kak onucaHbl Bblle, a R® npeactaBnsieT coboi

LuaHorpynny,

KOTOpOe AJanee B3aUMOAEWCTBYET C UAPAsMHIMAPATOM C  MONyYeHMeM

coeamnHeHna popmynel (V1)

-

R /N\NH
R’ =
NH,
R3
10 V) :

3arem

Ha cTagum 3): coeguHeHne dopmynbl (VI), rae 3Havenns R', R? R® takue, kak
onucaHbl Bbiwe ana dopmynbl (I), nonyvYeHHOe B COOTBETCTBUMM CO CTagusiMu,
ONMCaHHbIMK B NYHKTax 2a) nnun 2b), B3anmMoaencTByeT C NPOU3BOAHbIM aLUITyKCYCHOrO

15 adumpa dpopmynbl (VII)

0
5
Alk R
~o
0” r*
Vi

— rpe 3HaveHns R* n R® Takue, kak onucaHbl Bbille Ans dopmynsbl (1); ganee

Ha cTagum 4): nony4YyeHHoe Taknum obpasom coegunHeHune copmynbl (VIII)

OH
1 5
R /N\N X
R2 — o 4
N R
RS

(Vi)

20 — rpe 3Havenns R', R? R® R*n R°® Takue, kak onvcaHbl Bbile Anst dopmynbi (1),
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XITOPUPYIOT C MOMyYeHMEM XINopnpousBogHOro gopmynbl (1X)

Cl
R °
N X
/ N
R2 — = 4
N R

R3

(1X)

rae sHavenus R', R?, R® R*u R® Takue, kak onucaHbl Boille Ans dopmyribl (1); 1

Ha cTagun 5): nocnegHee coeamMHEHNE B3aUMOLENCTByeT

5¢) ¢ NponsBOAHLIM HAMEKOTUHOBOW KUCIOTbI popmyrbl (X)

6
R o

OH

N

H

)
rae 3HaveHue R® Takoe, kak onvcaHo Bbilwe ans dopmynbl (1); — nNpu 3ToMm
nony4yeHHoe npoussogHoe dopmynbl (I) U ero onTudeckne aHTMNoAbl WIn
pauemartbl W/nnu conu B AaHHOM crnyyae MmoryT ObiTb npeobpas3oBaHbl B Apyroe
coefuHeHune popmynebl (1) u €ero onTUYecKne aHTUNoAbl UNK pauemartbl U/unu conm
nyTeM BBEAEHMSI HOBbIX 3aMecTuTenen Wwunum mogudukauuen unu yaaneHnem

CYLLECTBYIOLLMX 3aMeCTUTENEN,

5d) ¢ ee wenoyHon conbio hopmynbl (XI)
6

R o
//
oK
N
H
X

rae 3HaveHue R® Takoe, kak onvcaHo Bbilwe Ans dopmynbl (1); — Npu 3TOM
nony4yeHHoe coegunHeHne ddopmynel (1) M ero ONTUYECKME aHTUNoAbl Wnun
pauemartbl W/unu conu B AaHHOM criyyae MoryT ObiTb npeobpas3oBaHbl B Apyroe

coeaunHeHune dopmynebl (1) n ero onTMYeckne aHTMNoAbl Unn payemartbl W/nnu conum
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NyTeM BBEAEHUS HOBbIX 3amecTuTernen u/wnu moandukaumen unu yaaneHuem

CYLLECTBYIOLLMX 3aMeCTUTENEN,

nmnbo

5e) co cnoxHO3UPHBIM NPOM3BOAHBIM HANEKOTMHOBOW KUCNOTbI oopmynbl (XII)

6
R o

o—Alk
N
H

5 )

— rpe sHaveHne R® Takoe, kak onvcaHo Bbille Ans dopmysnbl () — ¢ nonyyeHnem

CNOXHO3MPHOro NponssogHoro chopmynel (XIII)

re
Alk
o~
N
R! °
/N\N AN
R2 = S 4
N R
R
(X1

— rae 3Havenns R', R? R® R* R® 1 R® Takue, kak onucaHbl Bbile ans dopmynbl (1),

10 W, HakoHel, nocrnegHee COefUHEHWEe OMbINAT CUMNbHbLIM OCHOBaHUEM WNU
KUCIOTOM — MpW 3TOM MONyyYeHHoe npomssogHoe dhopmynbl (1) M ero ontuyeckme
aHTUNOAbI MM payematbl Wunm conu Heobs3aTtenbHO MoryT ObiTb nNpeobpasoBaHbl B
apyroe coepuHeHue dopmynbl (I) n ero ontnyeckne aHTUNOAbl MNK pademartbl U/unm
Conu MNyTEM BBEAEHUSA HOBbIX 3aMeCcTUTeENnen uunu mMoaundukauymen nnu yaaneHuem

15  CyLecTBYIOLNX 3aMeCTUTENEN.

AueToHUTpUnbHOE npomssogHoe (V) MoxeT ObiTb CMHTE3MPOBAHO pPa3NUYHbIMU

cnocobamu:
MyTb a):

a) Peakyunio cnoxHoathUpHOro NponsBogHOro kapboHosor kncnotel hopmynel (11)
20 C aueTOHUTPUIIbHbIM MNPOU3BOAHbIM opmynbl (IV) nNpeanoYTUTENBHO BbLINOMHAKT B
NoaxoAdaLeM pacTBopuTene, Hanpumep, TeTparngpodypaHe, npeanoyTUTENbLHO, B

NPUCYTCTBUM CUINbHOIO OCHOBaHus, Hanpumep, H-ByTMnIUTKS,
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Buc(Tpumetuncunun)ammaa nutua. Peakymio NpoBoAAT Npu Temnepartype B AuanasoHe
ot -78°C po KOMHaTHOW TemnepaTypbl. Heobxogumoe Bpems peakuymm coctaBnseT oT 1
40 16 4. Xoa peakymn KOHTPONUPYIOT METOAO0M TOHKOCNOWHOW Xpomartorpadun. Peakynio
racat gobaBneHMem BOAbl U CONSAHOM KMCNOTbl (~pH 2-3) nnn HacbIWEeHHOro pacTeopa
xnopuga ammonus. MNpoaykt (V) BbIAENSIOT 3KCTPAKUMEN MOAXOASLUM OpraHu4eCcKumM

pacTBopuUTENEM UNK huUnbTpaLmen nocne yaaneHns opraHn4eckoro pacTBOpUTENS.

b) Peakuyuto nponsBogHOro xmnopaHrugpuaa kapboHOBOW KMCHOTbI hopMyrbl
(Il ¢ aueTOHNTPUNBHBLIM NPOM3BOAHLIM thopmynbl (IV) NPeAnOYTUTENBHO BbLIMNOMHAKT B
NoAxXoAsLEM pacTBopuTene, Hanpumep, TeTparngpodypaHe, npeanoyTUTENbHO, B
NPUCYTCTBUM CUMbHOTO OCHOBaHUS Hanpumep, H-ByTMnAnTYSA,
Buc(tpumetmncunun)ammaa nutuda. Peakymio NpoBoadaT npyu TemnepaTtype B AuanasoHe
ot -78°C p0 KOMHaTHOW TemnepaTypbl. Heobxognmoe Bpems peakuyum coctasnsaeT oT 1
40 16 4. Xoa peakuymm KOHTPONUPYIOT METOAOM TOHKOCNOWHON XpomaTtorpadum. Peakyuto
racaTt gobaBneHnem BoAbl U CONAHOW kMUcnoThl (~pH 2—3) Mnn HacbIWEHHOro pacTeopa
xnopuga ammoHus. Mpoaykt (V) BbIAENSAKT 3KCTPAKUMEN NOAXOASLUMM OPraHUYE€CKUM

pacTBopuTENEM UNn unbTpalmen nocne yaaneHns opraHM4eckoro pacTBOpUTEns.

Peakumio UUKNOKOHAEHCAUUM MpOusBOAHbIX auunHutpuna dopmynel (V) ¢
rmapasuHrngpaTtoMm C  MNOMydYeHUMeM  npous3BogHbIX  nupasona  dopmynbl  (VI)
NPeAnOYTUTENBHO BbLIMOMHAIT B MOAXOAALLEM pacTBOpUTENe, Hanpumep, 3TaHone.
Peakuyuto npeanoyTUTenbHO MNPOBOAAT NPU Temnepatype KUNEeHUa pacTBopuTens.
Heobxoammoe Bpemsi peakuymm coctaensier oT 1 40 6 4. Xoa peakymm KOHTPONMpPYT
METOLOM TOHKOCIOMHOW Xpomartorpadpun. PeakynoHHYI0 CMeCb MOXHO obpabaTtbiBaTtb

cneaylowmmmn cnocodamu:

a) PeakuyuoHHyt0 cmecb  pas3baBnsloT  BOAOW, MPOAYKT  BblAEnsioT
unbTpaumnen Unn aKCTpakumen NogxoAALMM OpraHMYeckuM pacTBOPUTENEM, U B 3TOM

cny4yae ouMLLaloT Kpuctannusayuen unm KonoHOMHON XxpomaTtorpadmnen.

b) PeakLMOHHYO CMecCb ynapuBaloT B BaKyyme, WM TEXHUYECKUA NpoayKT

NCNOnb3YHKOT Ha cneayLwen ctagum 6€3 4ononHUTENBHOW OYUCTKN.
MyTb b):

Peakuynio npou3BogHOro xnopaHrugpuga kapboHoBor kucnotbl chopmynbl (II) ¢
MariOHOHUTPUIIOM MPEANOYTUTENBHO BBLINOMHAOT B MNOAXOASALEM pacTBopuTene,
Hanpumep, TeTparngpodypaHe, MpPeanoyYTUTENbHO, B  MPUCYTCTBMM  OCHOBAHWS,
Hanpumep, TpuaTunamuHa. Peakyuio NposBoaaT Npu Temneparype B gnanasone ot 0°C go

KOMHaTHOW TemnepaTtypbl. Heobxoanmoe Bpems peakuyum coctaesnseT oT 1 4o 16 u. Xog
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peakuyMn KOHTPOMNMUPYIOT METOAOM TOHKOCNOWHOW Xpomarorpadpun. Peakumio racart
pobasneHuem soabl. Mpogykt (V) BbIAENAT 3KCTPAKUMEN MOAXOAALMM OPraHNUYeCKUM

pacTBoOpUTENEM.

O-meTunupoBaHMe  NPOM3BOAHOrO  ayunmanoHoHutpuna  dopmynbl (V)
TPUMETUNOPTOPOPMMATOM MPEANOYTUTENBHO MNPOBOAAT NPU TemnepaTtype KUMeHUs.
Heobxoanmoe Bpemsi peakuyum coctaeBnseT oT 1 o 16 4. Xoa peakuyun KOHTPONUPYT
METOAOM TOHKOCNonHon xpomartorpadun. [Mpogykt (XIV) oumwaroT KONOHOYHOW

xpomarorpaduen.

Peakuyuio LMKNOKOHAEHCAUMM NPOu3BOAHbLIX O-METUNMPOBAHHOIO auyunHuTpuna
dopmynbl (XIV) ¢ rmapasmHrngparom ¢ nonyyYyeHrnemMm npomnsBOAHbIX nupasona oopMynbl
(V1) npeanouTUTENbHO BLINOMHAKT B NOAXOASALEM pacTBOpUTENe, Hanpumep, aTaHone.
Peakyuio npeanoyTUTENbHO NPOBOAAT NPU KOMHAtHOM Temnepartype. Heobxogumoe
BpeMSa peakuymm coctaeBnser oT 1 Ao 6 4. Xoa peakymm KOHTPONUPYT METOAOM
TOHKOCMNOWHOW Xpomartorpaun. PeakunoHHY0 cMecb pa3baBnsaioT BOAOW, U MPOAYKT

BbIAENSAOT KCTPAKLMEN NOAXOAALLMM OpraHUYeCKMM pacTBOpUTENEM.

Peakumio umknokoHgeHcaumm 1H-nnpason-5-ammHonpounssogHoro coopmynel (V1) ¢
NPOU3BOAHbIM auunykcycHoro acoumpa dopmynbl (VIl) npeanoyvTUTENsHO BbIMOMHAKT B
NnoaxoAsaLeM pacTBopuTene, Hanpumep, Tornyone, ¢ JobasneHnem KaTanuTU4eckoro
KonuyecTsa N-nonyoncynb@OKUCIIOTbI NPU  UCNONb3oBaHUMKM BogooTaenuTtena [duHa-
Crapka. Peakyuio npeanoyTUTEnbHO NPOBOAAT NPW  Temnepatype  KUMNeHus
pacteoputens. Heobxognmoe Bpems peakumm coctaBnsaeT oT 1 o 16 4. Xoa peakuyum
KOHTPONUPYIOT METOAOM TOHKOCNOMHOM Xxpomatorpadpum. [Mpoaykt (VII) BbigensioT

dunbTpayuen.

XnopuposaHue npomnssogHoro nupasono[1,5-ajnupumuagmnHa dopmynel  (VIII)
MOXHO MPOBOAUTbL B MNOAXOASLLEM pacTBOpUTENe, Hanpumep, TOnyone, UCNonb3ys
NOAXOAALUMA XMNOPUPYIOLMIA areHT, Hanpumep, Xnopokuck docdopa, ¢ pobaBneHnem
TpuatunammHa unu N,N-gumsonponunatunammHa. Peakymio npeanovtuTensHO NpoBoAAT
npv Temnepatype KuneHusa pactsopurens. Heobxognmoe Bpemsa peakymm CocTasnseT oT
24 pno 48 4. Xop peakuyum KOHTPONMMPYIOT METOAOM TOHKOCMOWHOW Xpomartorpadun.
PeakynoHHy0 CMeCb BbINMMBAIOT B pPacTBOp ruapokapboHaTa HaTpusa U KOMOTbIN Nea.
PasnoXuBLUYOCA peakuUoHHYI0 Maccy UNbTPYIOT, NPOAYKT BbIAENAT M3 dunbTpaTa
3KCTPaKUmen NoaxoAsLMM OpPraHUYeCcKMM pacTBOPUTENEM, U B 3TOM Crnyyae ouujaroT
KpucTannmsaumem unm KOMOHOYHOM xpomartorpaduren. KonoHOYHy xpomartorpaduro
NPOBOASAT Ha HopmanbHOW dhase ¢ ucnonb3osaHnem kmsenorens (aHrn. Kieselgel) 60 B

kauectBe apcopbeHTa M pasnuUuHbIX CUCTEM pPacTBOPUTENEW, Hanpumep, CMECEn H-
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rekcaH/aTmnauerar, TOnyon/meTaHor, xrnopodopm/MeTaHon Wnu TOMyon/aueToH, B

Ka4yecTtBe 3MOEeHTOB.

Peakuynto N-apunupoBaHnsa Npou3BO4HONO HUMEKOTUHOBOW KMCMOThI popmyrbl (X)
unun (XIl) xnopnpounssogHbiM popmynbl (IX) BbINONHAT B NOAXOASLLEM pacTBoOpUTEne,
Hanpumep, aumeTtundopmamuae, aumetuncynbdokcuae,  N-MeTUNNUPPONUAOoHeE.
Peakuuio npegnoyTUTENbLHO NPOBOAAT NpU Temnepatype B gnanasoHe ot 80°C go 140°C.
CootetctBytowun amuvH copmynbl (X) mnm (XIl) gob6aBnsaoT B NONyYEHHbIN PacTBOp B
BUAE OCHOBaHWS WNU B BUAE CONKW, OOPasoBaHHOW C HEOPraHWYeCKOW KUCHOTOW, B
NPUCYTCTBUN OCHOBaHwUs, Hanpumep, kapboHaTa uesuns unm N,N-
ANn3onponunaTunammHa, HeobxoaMmoro Ans BbICBOOOXKAEHNA aMuHa, Unn B BUAE CONKn C
HEeOpraHN4YeCKMM OCHOBaHWEM, Hanpumep, B Buge kanueson conn cdopmynel (XI). Xog
peakuun KOHTPONMMPYIOT METOL0M TOHKOCHOMHON xpomaTorpacun. Heobxognmoe Bpems
peakymmn coctasnaetr ot 3 Ao 20 4. O6paboTky peakuMoHHOW CMEeCU MOXKHO

OCYLLECTBISATb PasfUYHbIMKU crocobamu.

B cnyuyae, ecnu N-apvnvpoBaHHbIN MPOAYKT SIBMSIETCS MPOU3BOAHBIM KUCMOTbI
dopmynbl (1), a peakunoHHasi CMeCb NpeacTaBnseT CoBOM CyCneH3n0, HEOPraHNYECKYHD
CONnb OTUNBTPOBLIBAKOT, unbTpar pasbaBnAlT BOAOA W MOAKUCISIOT  YKCYCHOW
kncrnoton. [lpoaykt BblAensioT  dunbTpaymen Wnnm - 3KCTpakuMen  MnoAXOASILUM
OpraHUYecknM pacTBOPUTENEM, M B TaKOM Criydae O4ULaloT KpucTannusayven wnu
KONMOHOYHOW Xxpomartorpadmen. Ecnm peakumoHHasi CMeCb SBMSETCS PacTBOPOM, €€
pasbaBnalT  BOAOW W MNOAKUACMSKOT  YKCYCHOM  KUCNOTOW. [1pOAYKT  BbIAENSIOT
dunbTpaynen nnm KCTpakymMen NOAXOASLLMM OPraHNYECKMM PacTBOPUTENEM, U B TaKOM

cny4yae ouMLaloT Kpuctannusayuen unm KonoHOYHON Xxpomartorpadmnen.

Ecnn  N-apunmnpoBaHHbI  NPOAYKT NpeacTtaBnaeT cobor  CnoxHoadupHoe
npoussogHoe dopmynbl (XIII), peakunmoHHyd cMecb ynapuBaloT B Bakyyme. [1poaykT
BbIASNAIOT  KpUCTannusaumenhn unm  3KCTpakymen  MnoaxXoAsWMM  OpraHnYeCcKnm
pacTBopuTeENeM, M B TakOM Criyyae ouvaloT nepekpucTannusagmen unm KOrOHOYHOW

xpomarorpaduen.

MmMaponu3 CnoXXHO3IMUPHOro NPOU3BOAHOrO kapboHoBOW kucnoTbl hopmynbl (XIII)
4O Mpon3BOAHOrO KapOOHOBOW KUCNOTbl hopMynbl (1) MOXHO BbIMNOMHATE C MOMOLLBIO
NOAXOAALLEro CUMbHOrO HEOPraHWUYEeCKOro OCHOBaHWSA, HanpuMep, rMapokcuaa nutus,
rMApoKCHMAa HaTpus, Unu NOAXOAALEN CUMbHOW HEOPraHUYeCKOW KUCIOTbl, Hanpumep,
COMNSIHOW KUCNOTbI. Peakynio npeanodTuTenbHO NPOBOASAT NPU TEMNEpaType B AnanasoHe
OT KOMHaTHon Temnepartypbl A0 100°C. Xoa peakymm KOHTPOMUPYIT METOAOM

TOHKOCNOWHOWN Xpomartorpadum. Heobxogmmoe Bpems peakuyum coctasnset ot 1 4o 20 u.
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PeakynoHHyto cmecb pasbaBnstoT BOAOW U MOAKUACNSAOT YKCYCHOW KUCROTOW. [MpogykT
BbIENSIOT PunbTpaymnen unu 3KCTpakumemn noaxoaaLLmm opraHn4eckumM pacTBopuTenem,
N B TakoM Criyyae OuyuLaloT Kpuctannusauuen unm KOMOHOYHOW Xpomartorpadouen.

CTpykTypy npogykToB onpeaensoT metogamu NMP n macc-cnekTpockonuu.

BOoNbLWMHCTBO NPOM3BOAHBIX HUMNEKOTMHOBOW KMCNOTbl popmynbl (X) n (XIl) nubo
KOMMEPYECKN AOCTYMHbI, MO0 MOryT ObiTb CUHTE3UPOBaHbI PasfUYHbIMU U3BECTHLIMM
cnocobamn. CMHTE3 HEKOTOPbIX HOBbIX MPOU3BOAHbLIX HANEKOTMHOBOW KMCMNOTbI (POPMYIbl

(XIl) onncaH B pasgene MNpoMexyTo4YHble COeaUHEHUS (MHTEpPMEANaTDI).

CoefVHeHMs MO HacToseMy U30OPETEHUD M KX OMNTUYECKME aHTUMOAbl MK
pauematbl WWnn conu MOryT MPUMEHSTLCS Kak TakoBble UMM MOAXOAALMM o6pasom B

hopme hapmaleBTUHECKMX KOMMO3ULUIA.

N3obpeTeHne Tawke OTHOCUTCA K  papmMauyeBTUYECKMM  KOMMO3ULUSM,
cogepxawmum coeguHeHus dopmynbl (1) Mnn Ux onTUYeckMe aHTMNoAbl U pauemarbl
Wvnn Cconnm B KayecTBe akTUBHOMO WHIPeAUEeHTa, ANA JeYeHUss OnpefeneHHbIX
PacCTPOWUCTB, CBA3AHHbLIX C aKTUBHOCTbIO MO3UTUBHOMO annocTepU4ecKkoro Moaynatopa

TAMK-B peuenTopos.

CoegnHeHna no HacTodawemMy W30OpPEeTEeHU0 MOXHO BBOAUTb CyObekTy B
kOMOUHaUMM ¢ ABYMS unn 6onee pasnuyHbIMMN TepaneBTUYECKMMM areHTamu (Hanpumep,
Hanbonee NpeAnoYTUTENBLHO, c AHTUNCUXOTUYECKUMMN cpeacrsamu n
NCUXOCTUMYMMPYIOWMMUN  CPEACTBaMU; U NPEANOYTUTENBHO, C aHTuAenpeccaHTamu,
AHKCMONUTUYECKUMWN CPEACTBAMM, TMMOTEH3NBHBIMW CPEACTBaMU, NPOTMBOCYAO0POXKHBIMM
cpeacTBamMu, CeaaTMBHbIMU  (YCTIOKOUTENbHbIMW)  CPEACTBAMM U HAPKOTUHECKMMMU

cpeacresamm).

Mogxoasime cnocobbl BBEAEHUS MOMYT, Hanpumep, BKMOYaTb NepopanbHoe,
peKkTanbHoe, TPaHCMyKO3anbHOE,  UYPECKOXHOE UMM KEenyLo4YHOe  BBEAEHME,
napeHTeparnbHyl0 AOCTaBKy, BKMOYMas BHYTPUMbILLEYHbIE, MOAKOMXHbIE, BHYTPUBEHHbIE,
KOCTHOMO3IOBbl€ WHBEKUMM, a Takke BHYTPUCYCTaBHble, MWHTpaTekanbHble, MNpsMble
BHYTPUXKENYAOYKOBbIE, BHYTPUOPIOWNHHBIE, WHTpPaHasarnbHble WNM  BHYTPUrnasHble

MHBEKUMN N TMa3Hbl€ Kanniu.

B kayecTBe anbTepHaTMBbl, COEAVMHEHME MOXHO BBOAUTb IOKanbHbIM, a He
CUCTEMHbIM CnocoBGoM, Hanpumep, NyTeM WHBEKUUU COEAWHEHUSA HEMOCPELCTBEHHO B
obnacte nMoYyek WNM cepaua, 4Yacto B BWAE AEMNO UMM cocTaBa C 3aMeAaneHHbIM
BbicBOOOXAEHMEM. KpOoMe TOro, nekapCTBEHHOE CPEACTBO MOXHO BBOAWTb B CUCTEME

HanpaBneHHOW [OCTaBKM  NeKapcTB, Hanpumep, B  JIUMNOCOME,  Harpy>KeHHOM
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TKaHecneunduyHbIM aHTuTenom. Jiunocombl OyayT HaueneHbl Ha opraH U CenekTUBHO

nornowaTtbCAa UM.

dapmaleBTUHECKME KOMMO3ULMK MOXHO BBOAUTb MPU MOCPEACTBE PasfUYHbIX
cnocoboB M [03UPOBaHHbIX dopM. CoefunHeHne no M30OPETEHMIO MOXHO BBOAWUTH
oTAEenbHO Nbo B koMOBUHaUUKM ¢ bapmMaleBTUYECKM NMPUEMINEMBIMU HOCUTENAMU, B BUAE
OLHOKPaTHOW 403bl UNN B BUAE MHOrOKpaTHbIX A03. [Jo3a, Heobxoaumas Ans okasaHus
TepaneBTMYECKOro 3deKkTa, MOXET BapbMpPOBaTLCH B LUMPOKUX Mpegenax u Oyaet B
KaKLOM OTAENMbHOM Cryyae COOTBETCTBOBATb MWHAMBUAYaNbHbIM MNOTPEOGHOCTAM B
3aBUCUMOCTU OT CcTaguum 3aboneBaHusi, COCTOSHUA W Macchbl Tena nauveHTa,
NoANEXallero Ie4YeHUo, a Takke YyBCTBUTENbHOCTM MauueHTa K aKTUBHOMY

VHrpeauneHTy, cnocoba BBEAEHWS U KONUYEeCTBa eXeHEBHbIX NPoLUeayp.

[lns npocToro BBeAeHUs LienecoobpasHo, YTobbl hapmaleBTU4eckmue Komnosmuum
BKMoYanu B cebs [03MpOBaHHble OpMbl, CoAepXKaljue KONMMYECTBO aKTUBHOMO
WHrpeaueHTa, nognexaiiee BBEAEHUIO OAMH pa3 WM Heckonbko pas, nubo ero
MOMNOBUHY, MpPembld WNU 4YEeTBEpPTYID 4YacTb. TakMMU [03MPOBaHHbIMU  hopMamm
ABMSAOTCA, Hanpumep, TabneTku, KoTopble MOryT ObiTb W3roTOBMEHbl C xenobkamu,
CNOCOOCTBYIOLUMI AeNeHNo TabneTkyu noronam Mnu Ha 4YeTbipe 4acTu AN TOYHOro

BBeAEeHUNA Tpe6yeM0ro Konun4yecTtea akTUBHOIro MHrpeguneHTa.

dapmayeBTUYeCKMe KOMMNo3nLmm, BKrovawLwme B ceba akTUBHbIN UHIPELUEHT B
COOTBETCTBMM C Hactosawum msobpeteHmem, obblidHO cogepxaT ot 0,01 go 500 wmr
aKTUBHOTO WHrpeameHTa B €4WHWYHOW A03MpoBaHHOW dopme. Pasymeetcsi, He
UCKITIOYEHO, YTO KONMUYECTBO aKTMBHOMO MHIPeAMEHTa B HEKOTOPbIX KOMMO3ULMAX MOXET

NpeBbIWaTe BEPXHUIN UMK HUKHUIA NPEAEenbl, OnpeaeneHHble Bbille.

B kauecTBe elle ogHOro acnekta nsobpeTeHnsa npeanoxeHo hapmayesTnyeckoe
NPOU3BOACTBO MeEAUKaMEHTOB, coaepxawmux coeauHeHuss dopmynbl (1) wmnu  mx

onTu4vyeckne aHTunoabl Unn palemMaTtbl n/vinn conu.

dapmaleBTUHECKME KOMMO3ULMU NO HACTosLWeMy W300peTeHuto MoryT ObiTb
MPUrOTOBINEHDLI B BUAE Pa3NUYHbIX hapMaLeBTUYECKUX NeKapCTBEHHbLIX hOPM, TaKMX Kak,
HEe OrpaHU4YMBasicb NepeyvyHeM, TBepAble NekapCTBeHHble opMbl ANs NepopanbHOro
NPUMEHEHUS], TakMe kak TabneTku (Hanpumep, 3alledHble, MOADBA3bIYHbIE, LUMMYyYMe,
XeBaTenbHble, nepopanbHO  Aucneprupyemble,  NMOPUNN3MPOBAHHbIE),  Kamncynbl,
TabneTkM AnNS paccacbiBaHUs, NacTUMKW, NWUMKONK, nepopanbHO  Aucneprupyembie
NNacTUHKK, rpaHynbl, MOPOLUKW; >XUAKUE IeKkapCTBEHHble (OopMbl ANs MepopanbHOro

NnPUMEHEeHUA, Takmne Kak pactBopbl, IMynbCun, CyCneH3nn, CUponbl, ANNMKCUPbI, Kannn and
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nepopancHOro  MPUMEHEHWS;  NekapcTBeHHble  hopMbl AN MApPeHTepanbHOro
NPUMEHEHWS!, TakMe KaK BHYTPMBEHHbIE WHBLEKUMW, BHYTPUMbILLEYHbIE WHBEKLUN,
MOAKOXHbIE WHBEKLUMW, APYrMe nekapcTBeHHble (hOpMbl, TakMe Kak rnasHble Kannu,
ohTanbMOMorMyeckue Msrkve nekapCTBEeHHble CPeACTBa, NeKapCTBEHHble (hOPMbl ANS
YPECKOXHOTO BBEAEHUS, CYMMO3UTOPUW, PeKTarbHble Kancyrbl, peKkTanbHble pacTBOpbI,

AMYNbCUN N CYCNEH3UN N T.4.

CornacHo OgHOMY M3 BapuwaHTOB OCYLLECTBMEHUS,, N30OPETEHNE OTHOCUTCS K
dhapmayeBTUYECKUM NeKapCTBEHHbIM opMaM, cneyuanbHO MpegHasHa4YeHHbIM Ans
neYyeHus feTen, Taknum Kak, He OrpaHMYMBasiCb NeEpPeYHeM, PacTBOPbI, CUPONbI, ANTUKCUPBI,
CYCMEeH3MK, MOPOLUKM ANsi pasBeAeHWst B BUAE CYCMEH3WM, AMCNEpPrupyembie Wnu
lwunyyne TabneTku, kesBaTenbHble TabneTkn, nepopanbHO AUCNeprupyemble TabneTku,
TabneTkn mnu TabneTkn, NOKPbITble OOOMNOYKOW, BCKPbIBAEMbIE TpPaHynbl, Kancynbl C

MOPOLLKOM A8 MepoparnbHOro NpUMEHEeHMS.

dapmaLeBTUYECKME KOMMO3ULMU MO HacTosiemy Wn3obpeTeHuto MoryT ObiTb
M3roTOBNEHbl W3BECTHbIM CMOCOOOM, Hanpumep, Mpu MOMOLM OObIYHbIX MPOLECCoB
CMELUMBaHUS, PaCTBOPEHUS, 3MYNbrMPOBaHUS, CYCMNeHAMPOBaHUS, ynaBnuBaHUS,
nuodunmusaymyn, 3SKCTPY3UW, NaMMHUPOBaHWS, OTNMBKM MMEHKW, TrpaHynMpoBaHus,

N3MENbYEHNS, MHKaNCYMPOBaHUS, APaXXMPOBaHNS U TabneTupoBaHus.

Takum obpasom, apmayeBTUYECKNE KOMMO3ULUMW  ANS  NPUMEHEHWS B
COOTBETCTBUM C HACTOALMM U30OpEeTeHnemM MOryT ObiTb MNPUroToBMEHbl OBbIYHbLIM
cnocobom C unCnonb3oBaHMEM OAHOro wunu 6Gonee U3NONOrMyeckn npUemMnemMbIx
HOCUTENEN, BKMIOYAKOWNX WHEPTHbIE HAMOMHUTENW W BCNOMOraTenbHble BELYEeCTBa,
obnervatowme obpaboTky akTUBHbLIX COEAUHEHUA C MONyYeHMEM MnpenaparoB, KOTOpble
MOXHO WCMOnb3oBaTb B hapMaueBTUYeckux uensax. MNoaxoaswun coctaB 3aBUCUT OT
BbiOpaHHoro crnocoba BBeaeHus. [Mpy 3aToM MOryT ObiTb WCNOMb30BaHbl nNiOOLIE
M3BECTHble Cnocobbl, HOCUTENW K BCMNOMOraTenbHble BELECTBa, NPUEMMEMble Ans

JaHHOM 06nacTn TEXHUKN.

Mprvemnemble BCnomoraTternbHble BellecTBa AN NPUrOTOBINEHUS NeKapCTBEHHbIX
cdhopm mMoryT ObiTb BbiOpaHbl M3 CrNEeAYHLMX KaTeropui, Takux kak, He OrpaHMyMBasiCb
nepeyHemM, HanonHUTenu Ans TabneTok W Kancyn, cBasylwme aAna 1abneTok u kancyn,
areHTbl 3aMeANeHHOro BbICBOOOMIEHUS, pPaspbIXNUTENM, CKONMb3SiLUMe BeELLEeCcTBa,
cMasblBaloLMe  BellecTBa, NOACNacTUTENW, BeL|ecTBa, WCNPaBnsiome  BKYC
NeKapCTBEHHOrO CPeACTBa, BKycO-apoMatMyeckne p[obaBkM, MOKPbIBaKOLME areHThl,
NMOBEPXHOCTHO-aKTMBHbIE  BeL|ecTBa,  aHTuokucnutenu,  OydepHble  BeLecTBa,

komnnekcoobpasoBaTeny, 3SMynbrupylolmMe BeLwecTBa, CpeacTsa nuodunmsauyum,
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MUKPOMHKANCYNMPYIOLLMEe  areHTbl, OCHOBbl MaseW, YCUIUTENU MPOHUKHOBEHUS,
contobunusunpyroLme cpeacTsa, pacTBopuTeny, CYNMO3UTOpPHbIE OCHOBBblI,

CYCMNEHAUPYIOLLME areHTbl.

CornacHo OfHOMY W3 BapWaHTOB OCYLLECTBMNEHWS,, U30OpeTeHne OTHOCUTCH K
MPUMEHEHMIO  KOHKPETHbIX BCMOMOraTernbHbIX BELIEeCTB, MNO3BONSIOWMX  YNyYLLUUTb
PacTBOPUMOCTb, pPacTBOPeHVMe, MPOHUKHOBEHME, agcopbumio unmM BuoaoCTYNHOCTb
aKTUBHOTO WHrpeaveHTa (MHrpegueHTOB), TakUX Kak, He OrpaHvuMBasiCb NEepeyvHem,
rMapodUnbHbIE MONUMEPLI, BCMOMOrarenbHble BeLlecTBa ANS 3IKCTPY3MU TOpsvero
pacnnasa, NOBEPXHOCTHO-AKTMBHbIE BEeLLeCcTBa, OydepHble BEeLLecTBa,
komnnekcoobpasoBareny, 3SMynbrupylolMe BeLwecTBa, CpeacTsa nuvodunmsauum,
cyneppaspbiXnUTen, MUKPOMHKaNCYNMPYIOLME areHTbl, YCUNUTENM MPOHUKHOBEHUS,

conobunusnpyroLme cpeacTsa, CopacTBOPUTENN, CYCNeHAMPYIOLLME areHTbl.

OnncaHHble BbILLE UHIPESUeHTbl M pasnuyHble crnocobbl MPUrOTOBMEHUS MMET
YMCTO MNNIOCTPATUBHbIN XapakTep. Takke MoryT BbiTb UCMONBL30BaHbI Apyriue MaTepuanbl

n cnocobbl 06paboTkn, N3BECTHLIE B AAHHOW 06NacTn TEXHUKN.

CoegnHeHuna apdeKkTMBHbBI NPU NEYEHUN NCUXMYECKNX PACCTPOMUCTB, HapyLUEHUN
HEPBHO-MCUXNYECKOrO PasBUTUS, HEBPOMNOrMYECKNX HapPYLUEHWA N APYTUX PacCTPOUCTB
LEHTPanbHONW HEPBHOW CUCTEMbI, a TaKkke Nepudepudecknx COCTOSHUA, NPU KOTOPbIX

ctumynuposaHne TAMK-B pelentopoB MOXET UMETb TepaneBTUYECKYIO MOMb3y.

BUONOIMYECKAA AKTUBHOCTb

AHanus [°SIGTPYS cBsi3biBaHWUS Ha MeMBpaHax Kopbl FONMOBHOMO MO3ra KpbIC B

YCNOBUSX in Vitro

Kopy cBexeoTobOpaHHOrO Ans aHanv3a ronoBHOrO MoO3ra KpbiC paccekanu Ha
NeAsiIHOW MOBEPXHOCTU W Cpasy rOMOreHU3MpoBanu Mpyv  MNOMOLUM  CTEKMSIHHOTO
romoreHusaTopa [ayHca B OxnaxkgeHHOM Ha nbay Oydepe, cogepxawiem 50 MM Tris, 5
MM MgCl, m 1 MM EDTA (anrmn. Ethylene Diamine Tetraacetic Acid -
3TUNEHANAMUHTET PayKCyCHas Kucnora) (pH=7,6). "omoreHarsbl TKaHen
LueHTpudyruposanu npu 40000 g B TeueHue 15 muH npu Temneparype 4°C. MembpaHHbIn
0ocajoK pecycrneHguposanu B Tom xe 6ydepe, u membpaHnbl nHkybunposanm B TedeHue 10
MUH. npu Temnepatype 30°C Ha BoasHon OaHe-llenkepe ANS YAaneHUs 3HAOMEeHHOW
FAMK. T'omoreHaTbl cHOBa LEHTpUyrmposanu B Tex e ycnosuax. KoHeuHble ocagku
pecycneHauposanu B OxnaxaeHHoM Ha nbay bydepe (pH=7,6), cogepxawem 50 MM
Tris, 100 mM NaCl, 7 mM MgCl,, 1 mM EDTA n 1 mM gutnotpeutona (aHrn. DTT), ¢

nonyvyeHnem KoHueHTpauum 20 Mr maccbl TKaHW/MN K 3amMopaxusanun npwu
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Temnepartype -70°C go ucnonb3oBaHuda. AHanu3 nposoaunu B Bydepe, coaepxalyem
50 MM Tris (pH=7,4), 100 mM NaCl, 7 mM MgCl,, 1 MM EDTA n 1 mM DTT. Kaxgas
aHanutnyeckas npobupka cogepxana no 150 mkn GDP (aHrn. guanosine diphosphate —
ryaHosnHauagocdar) (B KOHEYHOWN koHUeHTpaumm 50 mkM), 100 mkn nuraHga u 125 mkn
mMemOpaHHOM cycneHsmn (250 Mkr TkaHu/npobupky). AHanuTudeckme npodupku
npeaBaputTenbHoO WHKybuposanu B TeuyeHne 10 muH npu Temnepartype 30°C ans
ypaBHoBeLLmBaHus. Hecneunduueckoe ceasbiBaHue onpeaensnu B npucytctaum 10 mkM
GTPyS,; 6asanbHoe cBsisbiBaHWE ONpeAensnyn B NPUCYTCTBUM Tonbko Oydepa. NMocne
pobasnenns B npobupku 50 nM [**S]GTPYS B o6beme 25 Mkn MemBpaHbl MHKYBMpoBany
B TeyeHue ewe 60 muH npu Temnepartype 30°C. Ananu3 3asepwanu ObiCTpOK
dunbTpayunen yepes punbTtp Packard UniFilter GF/B ¢ ncnonb3osaHuem yctpouctea ans
cbopkm Packard harvester u npomeiBanu 4yeTbipe pasa no 1 Mn OXNaXkgeHHbIM BO by
Bydepom. Mocne cywkn dunbTpos npu Temnepatype 40°C B TeyeHne 1 yaca B punbTpbl
pobasnanu 40 mkn Microscint (Packard) n onpeagenanu pagMoakTMBHOCTE OUIMBLTPOB C
nomowybto TopCount NXT (PerkinElmer, Waltham, MA; Alper and Nelson, Eur. J.
Pharmacol. 1998, 343, 303-312; Rinken et al, Biochem. Pharmacol. 1999, 57, 155-162).
Mony4eHHble Takum 0OpasoM AaHHble ANS KaX[oro COeAWHEHWs MCMonb3oBanu Ans
onpeaenexns 3HadeHun ECso PAM (aHrn. positive allosteric modulator — nosvTuBHBLIN
annocTepuUYEeCcKUn MOAYNATOP) B KadecTBe MEPBUYHON KOHEYHOW TOYKU aKTMBHOCTU in

vitro.

B Tabnuuye 1 npeacrtaBneHbl COEAUMHEHMSI NO  Aa@HHOMY U300pEeTeHuto,

nccnesoBaHHble npy aHanmse [*°S]GTPYS ceasbiBaHuS.

Tabnuya 1
Homep npumepa PAM akTMBHOCTbL in Vvitro
1 ++
2 ++
3 +
4 ++
5 ++
6 ++
7 +
10 ++
11 ++
12 ++
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13 +
14 +H
15 ++
16 +
17 ++
18 +
19 +++
20 ++++
21 +++
29 ++++
23 H
24 +++
25 +++
26 +++
27 +H
28 +++
29 +++
30 +H
31 +++
32 +++
34 +
35 +
36 ++++
37 ++++
40 +H
42 ++++

+ PAM ECsp < 1 HM
++ 1 HM < PAM ECso < 10 HM
+++ 10 < PAM ECs < 100 HM

++++ 100 < PAM ECso < 1000 HM
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YnbTpassykoBasa Bokanusauuma (adrn. USV) v B3pocnbiX KpbIC, MHAYLIMPOBAHHASA

anekTpobonesbiM pasaparkeHuem nan

B ycnosusix ctpecca B3poCnble KpbICbl M34al0T YyNbTpassyku dactoton 22 kly,
KOTOpblE MOXHO OCnabuTb MPU NOMOLUM PasnNUYHbIX PAPMaAKONOrM4YECKNX METOL0B
neyeHns (De Vry et al, Eur. J. Pharmacol. 1993, 249, 331-339; Sanchez, Eur. J.
Pharmacol. 2003, 463, 133-143). PesynbTatbl npeablaywimx HeonybnmkoBaHHbIX
3KCMNEPUMEHTOB Nokasanu, 4Yto nuraHabl FTAMK-B peuenTtopoB Takke MOryT MHrMbuposaTb
BOKanu3ayum, WHAYLUMPOBAaHHbIE 3neKTpoOOoneBbIM pasgpakeHnem nan B KavyecTse
cTpecc-paktopa. Bcnegcteme  3TOro  Mogenb  Bokanusauun,  MHAYLMPOBAHHOW
anekTpoboneBbiM pasgpadkeHnem nan y B3pOChbiX KpbiC, Obina ncnonb3oBaHa Ans
OUEHKM 3(DEKTUBHOCTN LeHTpanbHOro paencteus nuranHgos FAMK-B peuentopos.
McecnepoBaHms NOBELEHYECKMX pPeakuMi NPOBOAUNM Ha Kpbicax-camuax nuHum Wistar
(200-250 r, Toxicoop, BeHrpusa). Kpbic pasmellany rpynnamuy rno 4YeTbipe KMBOTHbLIX B
MNaCTUKOBbIX KMNETKax C BEPXHEW 4acTbl0 M3 MPOBOMOYHOM CETKW, PaCnONIOKEHHbIX B
noMeLyeHun ans yxoaa 3a nabopaTopHbIMW KMBOTHbIMA C  KOHTPONUPYEMbIMU
TemnepaTtypon M oceeleHnem (22+2°C, 12-4acoBOW LMKN CBET/TEMHOTA, OCBELLEHUE
Bkntovaetca B 6:00 ytpa) n ¢ HeorpaHuveHHblm (ad /ibitum) AOCTYNOM K KOMMEPYECKOMY
rpaHynMpoBaHHOMY KOPMY ANS KpbiC M BOAOMPOBOAHOW Boje. MccneposaHua Obinu
ofo6peHbl MeCcTHbIM KomuTteTom no atuke komnadmm Gedeon Richter Plc. u BbinonHanucb
B CTPOroM CooTBeTCTBUM C EBponenckon gupektmson 2010/63/EU oTHOCKMTENBHO yxoa U
NCNONb30BAHMA AN IKCNEPUMEHTOB NabopaTopHbIX XUBOTHbLIX, NPW 3TOM MNpunaranucb
BCE yCuUnmsi, 4ToObl CBECTU K MUHUMYMY KONUYECTBO KUBOTHbLIX U UX CTpagaHus. YTtobbl
CnpoBOUMpPOBaTbL  MCMNyCkaHuWe  YyrbTPasBYKOB, >KMBOTHbIX MNOABepranvn  yaapam
3NEKTPMYECKMM TOKOM MO nanam nocrne nepuoga npusbikanua B 30 ¢ (6 paspsgos, 1 ¢,
0,8 MA kaxabl, UHTEpBan mexay paspsgamu 10 ¢) B 3BYKOMOrMOLAOLENA LLUOKOBOW
kamepe (Experimetria, 40x40x80 cm). Viccnepyemble coeanHEHNS BBOAUMN NEPOpanbHO B
gose 1 mr/kr B Buae TBEPAOW AUCNEpcUM B AUCTURNMPOBAHHOM Boae 3a 1 4 fo ygapa
3MNEeKTpUYeCKUM TOKOM. Bokanumsauyum usmepsanu cpady nocne nocnegHero yaapa
3MNEKTPUYECKUM TOKOM B TedeHme 10 MynH ¢ nomoLybio cuctembl Metris Sonotrack system
N pernctpuposanu oLy NPOAOCIMKUTENBHOCTL BOKanM3aumn. B kayectse KOHTPOMNbHON
BEMWYUHBI paccMaTpuBanu BOKanNuM3auumlo >KMBOTHbIX, napannenbHo obpaboTaHHbIX
WHEPTHbIM BELLECTBOM, N ANA K&KAO0r0 COEAUHEHNS pacCcunTbiBanu 4O HIMbpoBaHus
B npoueHTtax. [lpubnmsutenbHo 4epes 75 MuH nocne o6paboTkm U M3MEPEHMS
noBefeHYeCknx peakuymn otbupanu obpasuybl KpOBM M MO3ra Ans OnpeaerieHus

KOHLEHTpaunn, CBA3aHHOM C aKTUBHOCTLIO /N VIvo.
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B Tabnuue 2 npeacraBneHbl COEAWMHEHUA MO  AaHHOMY M300pPETEHMIO,
nuccneposaHHble npu aHanuse USV. B Tabnuuye 3 ykasaHbl ypOBHUW COEAWHEHWMU MO

AaHHOMY M306peTeHNto B Nnasme 1 Mosre.

Tabnvua 2
Homep npumepa NHrmbuposanue USV npu 1 mr/kr (%)
2 85
3 100
11 71
12 59
13 97
15 89
16 100
17 79
18 75
33 63
35 57
Tabnuuya 3
Homep npumepa CopepxaHve B nnasve CopepxaHne B Mmo3sre
npw 1 mr/kr (Hr/mn) npw 1 mr/kr (Hr/r)
2 188 74
3 58 18
11 146 68
12 121 62
13 124 31
15 170 53
16 131 36
17 135 74
18 175 30
33 172 34
35 207 35
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Mogenb _deTanbHOro BanbnpoarHOro CUHAPOMAa PacCTPOMCTBA _ayTUYECKOro

cnektpa (ASD)

Mopgenb eTanbHOro BanbnNPOATHOrO CUHAPOMA WMEET OYEHb XOPOLLYH
KOHCTPYKTUBHYIO M BHELLHIO [AOCTOBEPHOCTb, BCMEACTBME 4Yero SABMNAETCH LUMPOKO
pacnpocTpaHeHHon mogenbto 3abonesaHua ASD (Christensen et al, JAMA 2013, 309,
1696-1703; Roullet et al, Neurotox. Teratol. 2013, 36, 45-56). CornacHo aTomy cnocody,
ONSIOA0TBOPEHHBIM OAHOBPEMEHHO camkam KpbiC nuHuM Wistar (Harlan UK) sBogunu
pasoByto 403y Banbnpoeson kucnotbl (VPA, 600 mr/kr, i.p.) Ha 12,5 reCTaunoHHbIN AEHb.
MOTOMCTBO MYXKCKOrO roria Cogepanu B COOTBETCTBMM C Hopmamu nabopaTopHbIX
YCNOBMA A0 MOMEHTa TECTMPOBaHMS Ha 59 aeHb nocTHatanbHoro nepuoaa. KMBOTHbIX
pasmeLjanu rpynnamu no 4 ocobu B 0BblYHbIX KNETKaxX N coaepanu npyu temneparype
22-24°C wn crtangaptHom 12-yacosom yukne cset/remHoTa (07,30-19,30), ¢ nvwen un
BoAoOWN, pgoctynHbiMn ad libitum. Tlocne neyeHua muccneayemblM npenapaTtoMm nsydanu
noBeAeHNe NOTOMCTBa C MOMOLLbIO aHanusa couuanbHbIX NpeanoyTeHni Ha 59 geHb
nocTHarTanbHOro nepuvoga. TecT Ha couuanbHble NPEeAnoyYTeHUs SBNAETCS LUMPOKO
pacnpoCTpaHeHHbIM METOAOM OLEHKM ayTUCTUYECKOro noseaeHna y rpbidyHoB (Nadler et
al, Genes Brain Behav. 2007, 3, 303-314; Bambini-Junior et al, Brain Res. 2011, 1408, 8—
16). BkpaTue, npu NpoBeAeHMM 3TOr0 UCNbITAHUA MOAOMNbITHOMY XXUBOTHOMY MO3BONAIOT
3HaKOMUTLCS € KOHCMeuugpuyHom  0cobblo, OTAEMNEHHON  pasgenuTenbHOn
nepgopnpoBaHHON CTEHKOWN, NN UCCMefoBaTh aHanorMyHyo 30Hy, ogHako 6e3 Leneson
KOHCneundHon ocobn. AyTUYHOE >KMBOTHOE (Kak, Hanpumep, Kpbica, deTanbHO
NOABEPrHyTas BO34EWCTBUIO Banbnpoara) BO BPEMS CeaHca TEeCTMPOBaHWS yaensiet

Mano BpemMeHu couynanbHbiM MCccnejoBaHUaM.

ABTOpPbI N300pETEHNSA HEOXKUAAHHO OOHAPYXMUMN, YTO BblOpPaHHbIE COEAUHEHNS MO
n3obpeTeHnio B guanasoHe nepopanbHbix 403 oT 0,01 go 3 mMr/kr NnpoaeMOHCTPUPOBanu
3HaYMUTENbHOE MOBEAEHYECKOE MPEMMYLLECTBO Ha HacTOSAWEN LOKMMHUYECKOW MOAEnn
3abonesaHns, BOCMPOU3BOASALLEN OCHOBHble cumnTOMbl ASD. Tem cambiMm aBTOpbI
n30bpeTeHna nokasanu, 4YTO AaHHble COEAMHEHUS MOryT WMETb TepaneBTUYECKUN

noTeHumnan ANns NeYyeHns OCHOBHbIX cumnTomoB ASD y niogen.

OMNUCAHME MPUMEPOB OCYLIECTBINEHNA WM3OBPETEHUA

N306peTeHrne [OMNONHUTENbHO OXapaKkTepusoBaHO C MOMOLLbIO  CReayloLmx
npumepoB. CriegyeT NOHMMaTb, YTO NPUMEpPbI NPEACTaBeHbl UCKIIOYUTENBHO B KAYECTBE
unncTpaum. Ha oCHOBaHWM MNpPUBELEHHOro Bble OOCYXAEHUS U NPUMEpPOoB

cneynanunct B AaHHOW 0BnacTy TEXHUKN CMOXKET onpefenntb OCHOBHbIE XapakKTepUCTUKU
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N3006PETEHUS U, HE OTCTYMNasi OT ero CyLHOCTM U 06bema, CMOXET BHOCUTL PasfnyHbIe
M3MEHEHNA U MOAUGMKALMM ANSA aganTaumm N3oBpeTeHUs K pasfnUyYHbIM NPYMEHEHUSIM U
cocTosHuAM. Bcnepcteme 3TOro M3obpeTeHne He OrpaHuuMBaeTCs UNMIOCTPaTUBHbLIMM
npyMepamu, NPeaCTaBNeHHbIMM HXKE, a CKopee onpeaenseTcs npunaraemor Gopmynon

ns3obpeTenuns.

Kak npasuno, coeguHeHns chopmynebl (1) MoryT ObiTb NOMy4YeHbl B COOTBETCTBUM C
obLWNMKN 3HaAHMSMX cneymanncTa B AaHHOW obnacTn TEXHUKM WM C NCNOMb30BaHNEM
cnocoboB, M3NOXEHHbIX B pasgenax [lpumepbl w/unu [MpOMEXYTOYHbIE NPOAYKTHI,
NPeACTaBnNEHHbIX HWxe. PacteopuTtenu, Temnepartypbl, AaBNEHUsS W Jpyrne YCrnosus
peakymn moryT ObiTb NErko onpegeneHbl CneyuanvctoMm B AaHHOW obnactu TEXHUKW.
NcxogHble martepuanbl SBRASIOTCA KOMMEPYECKM AOCTYMHbIMUA U/nnu MoryT ObiTb NErko

NONy4YeHbl CNeyuanMcTom B 4aHHon obnacTu.

MNonyyeHne HEKOTOPbIX NCXOAHBIX Marepuanos packpbiTO B 3asBKE Ha NaTeHT Tex
e aBTOpOB noj HassaHnem “Cnocob pasgeneHns onTUYeCKNX N3OMEPOB PaLeMUYECKNX
3TUNOBbIX 3MPOB 3-ankMnNnnnepnanHKapOOHOBOM KACNOTbI®, NO4AHHON O4HOBPEMEHHO C

HacCTOoALLMM JOKYMEHTOM.

Nanee HacTtosiee u3oOpeteHne OyaeT MNPOUNMIOCTPUPOBAHO CresyrLWUMM

HeorpaHUYMBaLLMMKN NPpYMEpPamMu.

MpomexyToyHoe coeanHeHue 1

Hc O
d/\kO/\CHs
N+ Cl.
H/ \H

SATnn-3-MmeTunnunepuanH-3-kapbokcmnar

a) 1- Tpem-6yTunn-3-3Tun-3-meTmnnunepuaunt-1,3-aukapbokcmnar

K pactBopy 22,96 r (89 wmmonb) 1-mpem-6ytun-3-atunnunepuamnH-1,3-
auvkapbokcunaTta B 300 mn cyxoro TeTparmgpodypaHa B atmocdepe asota no Kannsam
npnbasnsnu 100 wmn  pactBopa 1 M Ouc(tpumetuncunun)ammga nuvutus B
TeTparngpodypaHe (100 mmonb) npu Temnepatype ot -78°C po -65°C. [locne
fobasneHusa cmecb nepemelumsanu npy temneparype -78°C B TeueHue 20 MuH, 3aTem no
kannam npubasnanm 6,6 mn (106 Mmonb) noguctoro metuna. [ony4YeHHY Takum
obpa3om CMEeCb OCTaBMANM HarpeBaTbCA 4O KOMHATHOW TemMnepartypbl U nepemMeLumnsanu

npn 3Ton TemnepaTtype B TedeHne 18 4. Peakymio racunm pobasneHvem 200 mn
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HacblILWEeHHOro pacrteopa xnopuga ammonus (pH ~8) n 300 mn Boabl. PeakynoHHyo maccy
3KCTparuposanu atunayeTtatoMm, oObeAMHEHHble opraHuyeckne dpakymm npombliBanu
BOAOW, Cyumnun Hag 6e3BofHbIM CynbdaTtom HaTpusa, UNbLTPOBaNU N KOHLEHTPUPOBanu
B Bakyyme. OcraTtok xpomarorpadupoBany Ha cunukarene, anovpysa dTunayetatom u

yuknorekcaHom (1:4), n nonyyanu 24,2 r (95%) Uuenesoro coegnHeHns B Buge macna.

b) 1tmn-3-meTunnmnepunanH-3-kapbokcunar

B pactBop 50 mn 2,5 M consiHor KMCnoTbl B aTunaveTare gobasnsanuv 24,2 r (84,8
MMonb) 1-mpem-6yTnn-3-atun-3-metTunnmnepuanH-1,3-gukapbokcunara. PeakynoHHYHo
Maccy nepemeLuvsanu B TedeHume 3 4 npu temnepartype 20°C, satem gobasnsnm 100 mn
anatunosoro  admpa. Beinaswwe  kpuctannbl  OTPMNLTPOBLIBANW,  MNPOMbIBANM

AN3TUNOBLIM 3MpPoM 1 nony4vann 16,28 r (97 %) uenesoro CoegmMHEHUs.

[MpomMexyToyHoe coeanHeHune 2

CH,4
0]
0" cH,
N+ CI_
H/ \H
A1un-3-atunnunepunanH-3-kapbokcmnar
a) 1-mpem-byTtnn-3-atun-3-aTunnunepuauH-1,3-ankapbokcunat

LleneBoe coegunHeHne nonyyaoT U3 1-mpem-OyTun-3-sTunnunepuanH-1,3-
aukapbokcunata U MOAUCTOro 3Turna B COOTBETCTBUM CO CnocoboM, OnucaHHbIM ANst

IMpomMeXyTOYHOro coeguHeHuns 1a.

b) Cmapoxnopua 3Tvn-3-aTunnunepuanH-3-kapbokcmnara

Llenesoe coegnHeHne nony4aiot u3 1-mpem-6ytun-3-atun-3-stunnunepuamnH-1,3-
Avkapbokcunara B COOTBETCTBMM CO CroOCOBOM, OnUCaHHbIM Ans [1poMexyToYyHOoro

coeanHeHns 1b.

MpomexyTo4yHoe coeanHeHue 3

CH,
HaC o)
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'mapoxnopua 3Tun-3-(nponaH-2-uninunepunanH-3-kapbokcunara

a) 1-mpem-byTun-3-atun-3-(nponax-2-nn)nunepuamnt-1,3-amkapdokcunar

LleneBoe coegumHeHne nony4aloT U3 1-mpem-6yTun-3-sTunnunepuamnH-1,3-
Avkapbokcunarta u 2-nognponaHa B COOTBETCTBUM CO CMOCOOOM, OMUCaHHbIM ANS

IMpoMeXxXyTo4YHOro coeamHeHns 1a.

b) O1un-3-(nponaH-2-nn)nunepunamnn-3-kapbokcunar

LleneBoe coeauHeHue nonyyaloT U3 1-mpem-Oytun-3-atun-3-(nponaH-2-
un)nunepngnn-1,3-gukapbokcmnara B COOTBETCTBMM CO CMOCOOOM, OMUCAHHbIM AMS

IMpomexyTo4Horo coeguHenuns 1b.

MpomexyTo4yHoe coeanHeHue 4

HsC

N cr

napoxnopua, 3TUn-3-nponunnunepuamnt-3-kapbokcunara

a) 1- Tpem-6yTunn-3-aTun-3-nponunnunepuamnH-1,3-gukapbokcunnar

K pactBopy 10 r (38,86 wmmonb) 1-mpem-6ytnn-3-stunnunepuaunn-1,3-
auvkapbokcunarta B 120 mn cyxoro TeTparmgpodypaHa B atmocdepe asota no Kannsam
npnbasnsnu 42 wmn 1 M pactBopa Ouc(tpumertuncunun)ammga nutuss B
TeTparngpodypaHe (42 mmonb) npu Temnepatype oTr -78°C pgo -65°C. [llocne
pobaeneHua cmecb nepemewwmsany npu Temnepartype -78°C B TeueHne 20 MuUH,
npnbasnanu no kannam 3,9 mn (39,7 mmonb) 1-noanponaHa. [ONy4YeHHYK Takum
obpas3om CMECb OCTaBMANM HarpeBaTbCA 4O KOMHATHOW TemMnepaTtypbl U NepemMeLumnsanm
npn 3Tonm TemnepaTtype B TeveHne 18 4. Peakymo racunmn pobasneHmem 200 mn
HacblILEHHOro pacrteopa xnopuga ammonums (pH ~8) n 300 mn Boabl. PeakynoHHy maccy
3KCTparnposanu aTunayeTtatoMm, o6beAMHEHHbIe opraHuyeckne dpakymm npombiBanu
BOAOW, Cyumnun Hag 6e3BoaHbIM Cyrnbdartom HaTpud, PUNbTPOBaNnN U KOHLEHTPUPOBann
B Bakyyme. Octatok xpomarorpadumpoBany Ha cunukarene, arovpys 3TunagetaTtomMm u
yukriorekcaHom (1:4), n nonyyanu LeneBoe COegMHEHME B BMAE Macrna. TexHUYeCKUW

NPOAYKT NCMONb30Banu Ha CneaytoLen cTagun.
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b) Cmapoxnopua 3Tmn-3-nponMnnunepunant-3-kapbokcunara

K Nony4YeHHOMY BblLLe 1-mpem-6yTnn-3-aTnun-3-nponunnunepuanH-1,3-
avkapbokcunaty pobasnanm 20 mn 2,5 M congHoM KUCnoOTbl B 3Tunauerare.
PeakynoHHyto maccy nepemelwmsanu B TedeHue 3 4 npu Temneparype 20°C, 3artem

KOHLEeHTpupoBanu B Bakyyme u nonyyanu 11,85 r yenesoro coeanMHeHUs B BUAE Macna.

MpomexyTo4yHoe coeanHeHue 5
&)k /\

'mapoxnopua 3Tun-3-(dTopMeTun)nnepuanH-3-kapbokcunaTa

a) 1-mpem-bytun-3-a1un-3-(rmgpokcumerTun)nmnepuant- 1,3-aukapbokcunar

LleneBoe coegumHeHne nony4awT U3 1-mpem-6ytun-3-sTunnunepuamnH-1,3-
Avkapbokcunara v napadopmanpaermaa B COOTBETCTBUN CO CNOCOBOM, ONMUCaHHbIM ANS

MpoMeXyTOYHOro coegmnHeHua1a.

b) 1-mpem-bytnn-3-atun-3-{[(1,1.2-

TpudTopaTaHcynbdoHuN)okculmeTuninunepunanid-1,3-gukapbokcunat

B nepemewvBaembin pactBop 029 r (1,03 mmonb)  aTun-3-
(rmapokcumeTun)nunepuanH-3-kapbokecmnara n 0,120 mn (1,48 mmonb) nupuauHa B 5 mn
auxnopmeTtaHa B atmocdepe asorta gobasnanu no kannsm 0,230 mn (1,48 mmonb)
TPUPTOPMETAHCYNbGOHOBOrO aHruapuaa npy Temneparype ot -78°C pgo -65°C. lMocne
fobaBneHns cmecb nepemelumBann npu Temnepatype -78°C B TeyeHne 5 MuH,
OCTaBNSANM HarpesBaTbCs A0 KOMHAaTHOW Temnepatypbl U Nepemewmsany npu 3TOW
Temnepartype B TedeHne 18 4. Peakymo racunum gobasneHnem 1M pacTtBopa COMsiHOW
KACNOTbl. PeakynoHHy Maccy akcTparmpoBann AWXIOPMETaHOM, OO0beaMHEHHbIe
opraHnyeckne gpakuum npombiBany BOAOW, Ccywumnu Hag 6e3BoAHbIM  CynbdaTom
HaTpus, pnbTpoBanu, KOHLUEHTPUPOBanu B Bakyyme 1 nornyyanu uenesoe CoeanHEHNE B

BUAE mMacna. TexHU4eCcKuii NPOoAYKT UCMONb30BanW Ha criefytoLen cTaguu.

C) 1-mpem-bytun-3-a1un-3-(dhropmetmn)nunepunamt-1,3-gukapbokcnnart

Mony4eHHbin Bbiwe 1-mpem-6yTnn-3-3tun-3-{[(1,1,2-TpnTOP3TAHCY N OHW)-
okcu]meTuninunepuanH-1,3-gukapbokcunar pacrteopanu B 4 mn TeTparungpodypaHa um

pobasnarm 1,25 wmn (1,25 wmmone) 1M dTopuaa TeTpabytunamMmoHusi B



10

15

20

25

34

TeTparugpodypaHe. PeakuyWoHHYIO Maccy nepemeluvBann B TedeHne 1 vaca npu
KOMHaTHOW Temnepartype, pasbaensnm BOAOW WM 3KCTparMposanu 3TuMnauyeTaTtom.
ObbeauHeHHble opraHnyeckue gpakymnm npomMbiBanu BOAOW, CyMnu Hag 6e3BOAHbIM
cynbatom HaTpus, UNBTPOBaANM W  KOHUEHTpupoBanu B Bakyyme. OcraTok
XpomarorpadupoBanu Ha cunukarene, anupys aTunayeTarom u yuknorekcaHom (1:2), u

nonyyvanu 0,121 r (40%) uenesoro coeguHeHus.

d) rmapoxnopug 3tun-3-(dbTopmeTmn)nunepmuanH-3-kapbokcmnara

Llenesoe coeguHeHne nony4atT n3 1-mpem-6yTnn-3-atun-3-
(dbTOopmeTUn)nunepuamnH-1,3-gukapbokcunara B COOTBETCTBMM CO CNOCOOOM, ONMUCaAHHbIM

ans MNpomexyTodHoro coeamHeHus 1b.

[MpomMexyTo4yHoe coeanHeHne 6

HaC
\
o o]
0" > CH,
. )
N cl
H/ \H

r'mapoxnopua 3Tun-3-(MeTokCUMeTUN)nunepuamnH-3-kapbokcunaTra

a) 1-mpem-byTun-3-31un-3-(MetTokcnmeTunnunepunanH-1,3-amukapbokcmunar

Llenesoe coegunHeHne nony4aloT U3 1-mpem-6yTun-3-aTunnunepuamnH-1,3-
Avkapbokcunara M XnopMeTUNMETUNOBOro 3adupa B COOTBETCTBMM CO Crnocobowm,
onucaHHbIM AN [NMpoMeXyTOYHOro coeauHeHns 1a.

b) Cmapoxnopua 3Tmn-3-(MeToKCUMETMN) NMNepuamnH-3-kapbokcmnara

Llenesoe coeguHeHne nony4aT n3 1-mpem-0yTun-3-aTun-3-
(meTokcumeTun)nunepuaunn-1,3-gukapbokcnnata B COOTBETCTBUM  CO  Cnocobom,

ONUCaHHbIM Ans MNpoMeEXyTOUHOro coeamHeHuna 1b.

MpomexyTo4yHoe coeanHeHue 7
F N

NH

3-[TpaHc-4-(TpudTopmeTunmumknorekcunl-1H-nupason-5-amuH

NH,

a) MeTtun-TpaHc-4-(TpudTopmeTun)umknorekcan-1-kapbokcmnar

K pacteopy 10 r (51 mmonb) TpaHc-4-(TpudTopmeTun)yuknorekcaH-1-kapboHoBom

kncnotbl B 150 mn metaHona npubasnanu no kannsm 10 mn (137 MMonb) XnopucToro
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TvoHuna npu temnepartype -10°C. MNMocne gobaBneHna cMeCb OCTaBMANM HarpeBaTbCH 4,0
KOMHaTHOW TemnepaTypbl U MepemMelumBanu npu 3TON TemnepaTtype B TeuyeHue 16 vy,
nocne Yyero KoHUeHTpuposanu B Bakyyme. OCTaTok pacnpesensanu Mexay aTmnayetaTtom
n Bogon. OObeaVHEHHbIE oOpraHuyeckne pakymm npomMbiBanu  pacTBOPOM
rmgpokapboHara HaTtpuss W BOAOW, Cywmnu Hag 0e3BOAHbIM CynbdatoM HaTpus,
dunbTpOBanM N KOHUEHTpUpoBanu B Bakyyme. C ocTaTka HECKOMNbKO pas CrOHSMN CyXOM

LukrorekcaH, 1 nonyyanu 8,96 r uenesoro coeauHeHus B Buae 6ecuyBeTHoOro macna.

b) 3-Okco-3-[TpaHc-4- (TP TOPMETUN) LUMKAOreKCUNNPONAHHUT P

K cmecn 9,1 mn (174 mmonb) auetoHuTpuna B 260 mn cyxoro teTparngpodypaHa
B aTMocdepe asota npubasnsnu no kannsm 51 mn 2,5 M pacteopa H-OyTUnnnTus B H-
rekcaHe (127 mmonb) npu Temneparype ot -78°C po -65°C. Nocne pgobaBneHunss cmechb
nepemewmsany npu temnepatype -78°C B TedeHme 1 vaca, 3arem npubasnanu no
Kannsm 8,96 r (42,6 MMOMb)  METUN-TPaHC-4-(TPUPTOPMETUN)LUMKIOreKcaH-1-
kapbokcunata. [lonydeHHylo Takum oOpa3oM CMeCb OCTaBMsanM HarpesaTbCs A0
KOMHaTHOW TemnepaTtypbl U nepemeluMBanu npu 3TOW TemnepaTtype B TedeHue 1 u.
Peakyno racunn pgobasneHmem 150 Mn HaCbIWEHHOroO pacTBopa Xnopuga ammMOHMS.
OTroHsanu TeTparuapodypaH, n cMmecb 3kcTparnposanu atunauyetratom. O6begnHEHHbIE
opraHmyeckne dpakuum npombiBany BOAOW, Ccywumnu Hag 6e3BOAHbIM  CynbdaTom
HaTtpus, UNbTPOBanNM U KOHLUEHTPMpOBanM B Bakyyme. TEexXHUYECKW MpOAYKT

MCnonb3oBanu Ha CrneayLlen cTagun.

C) 3-[TpaHc-4-(TpudTopmeTmn)umknorekcunl-1H-nmpason-5-amuH

lMony4eHHbIN BblLLE 3-0kco-3-[TpaHc-4-(TpnhTopMETUN)YUKIOreKkCcun]-
nponaHHuTpun pacteopsinn B 187 mn astaHona un aobasnann 4,4 mn (167 MMOnb)
MOHOrMgpara ruapasmHa. PeakuymoHHyo cMecb Harpesanu B aTMocdepe MHEPTHOrO rasa
NPy KMNEHUM ¢ obpartHbIM XONMOAUNbHUKOM B TedeHne 16 4. Pacteoputenb ygananu B
BaKyymMe, C OCTaTka HECKONbKO pa3 CroHsMNM cyxon Tonyon un nonyyanu 11,15 r yenesoro

coefVHeHUs B BUAe macna xentoro yseta. XXX-MC (aHrn. LC-MS) (ESI) m/z 234,2 [MH"]

[MpomMexyTo4yHoe coeanHeHune 8

F N
~—
/NH

/
F NH,

3-(4,4-OndbTopumknorekemn)-1H-nupason-5-amuvH

a) 3-(4,.4-OndbTopLMKNOrekcunn)-3-0KConponaHHUTPUI
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K cmecun 5 mn (95,7 mmonb) ayetoHutpuna B 150 mn cyxoro TeTparngpodypaHa B
atmocepe asota npmbasnsanm no kannam 29 mn 2,5 M pactsopa H-OyTuUnNnnUTus B H-
rekcaHe (72,5 mmonb) npu Temnepatype ot -78°C o -65°C. MNocne agobaeneHna cmech
nepemeLunsanu npy temnepartype -78°C B TeueHne 1 yaca n npubasnanu no kannsm 4,2
Mn (24 mmonb) aTun-4,4-gudptopuymknorekcan-1-kapbokcmnara. [MonyyYyeHHy Takum
obpa3om CMEeCb OCTaBMANM HarpeBaTbCsa 4O KOMHATHOM TemnepaTtypbl U nepemMeLumsanm
npn 3TOM Temnepartype B TeyeHne 2 4. Peakuymtio racunu pobasneHvem 150 mn
HaCbILEHHOro pacTteopa Xrnopuvaa amMMOHUSA, CMeCb 3KCTparnpoBanu 3TunayeTaToMm.
ObbeauHeHHble OpraHnyeckne gpakymm nNpomMbiBany BOAOW, CyMnn Hag 6e3BOAHbIM
cynbdaTtom HaTpusa, OUNbTPOBANM U KOHLUEHTPMPOBANU B Bakyyme. TeXHUYECKUN

NPOAYKT NCMONb30Banu Ha CneaytoLen cragum.

b) 3-(4.4-OndbTopumknorekcun)-1H-nupason-5-amvH

[Mony4eHHbIN BblLLe 3-0KCco-3-[TpaHCc-4-(TPNPTOPMETUN)UUKITOreKkCus]-
nponaHHuTpun pacteopsinn B 100 mn staHona u pgobasnanmn 4 mn (128,4 mMmonb)
MOHOrMgpara ruapasmHa. PeakuynmoHHyo cMecb Harpesanu B aTMocdepe MHEPTHOro rasa
npyv KuWNeHun ¢ obpaTHbIM XONMOAUIbHUKOM B TedeHuve 16 4. Ypananu B Bakyyme
pacteoputens. OCTaTtok pacnpegenanu mexay atunagetarom n sogon. O6beanHeHHbIe
opraHmyeckne dpakuum npombiBany BOAOW, Ccywumnu Hag 6e3BOAHbIM  CynbdaTom
HaTpus, unbTpoBann, KOHUEHTpUpoBanM B Bakyyme W nonydyanu 6,43 r yenesoro

COefVHEeHUs B BUAe Macna xenToro yseta. XXX—MC (ESI) m/z 202,2 [MH"]

MpomexyToyHoe coeanHeHue 9
F

/N\NH

—
F NH,

F

3-(4,4-OndTopumknorekcun)-4-dotTop-1H-nnpason-5-amuvH

LleneBoe coeamHeHne nonyd4ann us 4,4-pudtopumnknorekca-1-kapboHoBon
KACNOTbl W PTOpaUeToOHUTpUna B COOTBETCTBUM CO Crnocobom, OMMCaHHbIM 4NN

[MpOMEXYTOYHOrO CoeaUHEHNN 7.

[MpomexytTouyHoe coeanHeHue 10

F N
EERRN N | / NH

/
F F NH,
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4-O1op-3-[TpaHc-4-(TpudTopmetTun)umknorekcun]-1H-nmpason-5-amuH

a) TpaHc-4-(TpudTopmeTnn)UumknorekcaH-1-kapboHmnxnopmg

Cmecb 5 r (25,5 mmonb) TpaHc-4-(TpudTOopMETUN)UMKNOrekcaH-1-kapboHoBoM
kncnotbl, 100 mn guxnopmeTtaHa, 5 mn (68,5 mmonb) xnopuctoro Tnmonuna un 0,1 mn
aAnmetnndopmMmammaa Harpesanu npy KMNeHnn ¢ obpaTHbIM XONOAUNbHUKOM B Te4YeHne 6
4. PeakuyMOHHYIO MacCy KOHLEHTpUpOBanuM B BaKyyme, M C oOcCTaTka HEeCKONbKO pas
CrOHSINN Cyxon TeTparngpodypaH. TeXHUYECKNIA NPOAYKT UCMNOMb30Banu Ha crneaylowen

cTaguu.

b) 2-P10p-3-0KCO-3-[TPaHC-4-(TPUPTOPMETU) LIMKIOreKCUNINPONaHHUTPW

K pactBopy nMOMNy4eHHOro Bblwe  TpaHC-4-(TPUPTOPMETUN)LUUKITOreKkcaH-1-
kapboHunxnopuga n 1,5 mn (26,96 mmons) htopauetoHuTpuna B 50 mn abconoTHOro
TeTparngpodypaHa B atmocepe UHEPTHOro rasa npubasnsnm no kannam 50 mn (50
mmonb) 1M Buc(tpumetuncunun)ammga nutma npu  Temnepatype -78°C. [locne
fobasneHna cmecb nepemelumsany npu temneparype -78°C B TeueHue 1 vyaca, 3atem
OCTaBNANM HarpeBaTbCa A0 KOMHATHOW TemnepaTtypbl U Bbinueanu B 200 mn BOAbI.
BenuunHy pH cmecn gosogunu go pH 2 gobaeneHmem 1M consaHonm kmcnoTbl. Cmech
3KCTparuposanu aTunayetatoMm, obbeAMHEHHbIe opraHuyeckne dpakymm npomblBanu
BOAOW, Cylumnun Hag 6e3BoaHbIM Cyrnbdartom HaTpuda, PUNbTPOBANN U KOHLEHTPUPOBanu

B Bakyyme. TeXHUYECKUA NPOAYKT UCMONb30Banu Ha crejytoLwen ctaguu.

) 4-Prop-3-[TpaHc-4-(TpudTopmeTun)umknorekcunl- 1H-nupason-5-amvH

Mony4yeHHbin Bbiwe  2-pTOp-3-0KCO-3-[TpaHC-4-(TPUPTOPMETNM)LMKNOreKCUs]-
nponaHHUTPUN pacteopsanu B 65 mn staHona u aobaenann 4,4 mn (77 MMOnNb)
MOHOrMapara ruapasmHa. PeakuymoHHyo cMecb Harpesanm B aTMocdepe MHEPTHOrO rasa
NPy KMNEHUM ¢ obpartHbIM XONMOAUNbHUKOM B TedeHne 16 4. Pacteoputenb ygansanu B
Bakyyme, n nonyvanu ueneesoe coeguHeHue B Buae macna. XXX-MC (ESI) m/z 252,2
[MH"]

[MpomexyTovyHoe coeanHeHue 11

F Ne

@.llllll / NH
—

F F

4/

NH,

5-AMUHO-3-[TpaHc-4-(TpudTopmeTuniumknorekcunl-1H-nupason-4-carboHutpun

a) 2-[TpaHc-4-(TpudTopmeTun)umknorekcaHkapboHnn]nponaHANHUTPUI
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K cmecu 2,7 r (12,58 wmmonb) TpaHc-4-(TpUOTOPMETUN)LUUKITOreKkcaH-1-
kapboHunxnopnga (MpomexytouHoe coegumHeHme 10a) mu 1,26 r (19,0 mmonb)
ManoHoHuTpuna B 15 mn abcontoTHoro TeTparuapodypaHa npubasnsanu no kannsam 1,77
mn (50 mmonb) TpuatunamuHa npu Temnepartype 0°C. [lMocne pobasneHus cmechb
nepemeLunsanu npy temneparype 0°C B TedeHue 1 yaca, 3arem OCTaBnANU HarpeBaTbCs
4O KOMHaTHoW Temnepatypbl M BbinmBanu B 200 mn Boabl. CMeCb 3kCTparmposanu
aTMnayeTtaTom, o6beaUHEHHbIE OpraHnyeckne pakymm NnpomMbIBany BOAOW, CYLUMNN HaA
6e3BogHbIM CynbdaTtom HaTpusa, UNBbTPOBaNM M KOHLUEHTPUPOBanuM B BaKyyme.

TexHUYeCcKui NPOAYKT UCMONb30BaNM Ha crneayoLen cTaguu.

b) 2-{MeTokcu[TpaHc-4-(TpUhTOPMETUN) UMKNOrekCUNIMETUNNAEH}-

nponaHanHUTPUN

K nonyyeHHOMy Bblwe 2-[TpaHC-4-(TpudpTopmeTUn)UMKNorekcaHkapboHun]-
nponaHguHutTpuny pobasnsnu 10 mn TpumeTunoptodopmmnata. PeakyMOoHHYK CMeCh
Harpesanu npv KUNeHun ¢ obparHbIM XONOAWIBbHUKOM B TedeHne 16 4. PeakyuoHHyo
MaccCy KOHLEHTpUpOBanu B Bakyyme, OCTaTOK XpomarorpadupoBanu Ha cunukarene,
3ANOMPYa aTunagetTaTtom n yuknorekcaHom (1:1), n nonydanu 1,495 r (46,0 %) uenesoro
coefuHeHus B Buae macna. XXX-MC (ESI) m/z 259,1 [MH"]

C) 5-AMUHO-3-[TpaHc-4-(TpudTopmeTun)umknorekcun]-1H-nmpason-4-

kapboHUTPUN

Mony4YeHHbIn BblLLE 2-{meToKCU[TpaHC-4-(TPUDTOPMETMM)YMKITOreKcun]-
METUNUAEH}NPONaHAMHUTPUN pacTeopsann B 17 mn 3TaHona u gobasnanun 1,4 mn (24,5
MMOIb) MOHOruapara ruapasmHa. PeakUynoHHyo maccy nepemewumsanm B TedeHme 0,5 4
npn KOMHaTHOW Temnepartype, pasdaBnsann BOAOW W 3KCTParnpoBanun 3TUNaUeTaToM.
ObbeauHeHHbIe OpraHnyeckne gpakymm npombiBany BOAOW, CyLuMnu Hag 6e3BOAHbIM
cynbdarom Hatpus, punbTpoBanu, KOHUEHTpuUpoBanu B Bakyyme n nonydanum 1,04 r
(69,5%) uenesoro coeauHeHus. XXX-MC (ESI) m/z 259,2 [MH"]

[MpomexyTouyHoe coeanHeHue 12

Cl CHs
F N\ \
>r<:> ..... 200
— s
F F N CH,

7-Xnop-5-metun-6-(nponax-2-un)-2-[tpaHc-4-

(TpudTopmeTun)umknorekcunlnupasonol1,5-alnpmmuamnH
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a) 5-MeTun-6-(nponaH-2-un)-2-[TpaHc-4-

(TpudbTopmMmeTUn)uuknorekcunlnupasonol1,5-alnupummnanH-7-on

Cmecb 11,156 r (47,8 wmmonb) 3-[TpaHc-4-(TpucdTopmeTun)umknorekcun]-1H-
nupason-5-amunHa ([pomexyToyHoe coeauHeHue 7), 8 mn (44,6 Mmonb) aTun-2-aueTun-
3-metnnbytarHoata 1 0,32 r (1,6 MMonb) MOHOrMapara n-nonyoncynbdokMcnoTbl B 340
M Tornyona Harpesanu npu KuneHum ¢ obpaTHbIM XONOAWUNBbHUKOM B TedeHue 20 u,
3aTtem oxnaxganu 4O KOMHaTHOW Temnepartypbl. PeakynoHHY0 Maccy KOHLEHTpUpoBanm
B BaKyyme, OCTaToK xpomaTtorpadupoBann Ha cunuvkarene, 3novpys 4UXNopMETaHoOM U
metaHonom (20:1), n nonyyanu 12,4 r (76%) uenesoro coeamHeHns. XXX-MC (ESI) m/z
342,2 [MH"]

b) 7-Xnop-5-metun-6-(nponad-2-un)-2-[TpaHc-4-(TpnpTopmeTn)-

umknorekcunl-nmpasonof1,5-alnMpumMmnant

Cwmecb 124 r (36,35 wmmomnb)  5-meTun-6-(nponaH-2-un)-2-[TpaHc-4-
(TpudhbTopmeTun)ymknorekcunnupasono[1,5-ajnupmmuanH-7-ona, 16,7 mn (179 mmonsb)
xropokucu coccopa, 12,7 mn (72,9 mmons) N,N-guusonponunatunammia B 733 Mn
TONnyona HarpeBanuM Npu KUNEHUM C oBpaTHbIM XONOAWUMbHUKOM B TeveHne 20 u.
PeakyunoHHyo maccy oxnaxaanu o temneparypbl 20°C, BbinuMBanM B CMeCb pacrBopa
rmapokapboHaTta HaTpus U Nbaa 1 NepemMelumMBany B TedeHne 2 4. PeakymoHHy maccy
dunbTpoBanu, unbTpaT KCTparMpoBanu sTunageTaTtom, o6befNHEHHbIE OpraHnyeckmne
dpakumm npombiBanM BOAOW, cywwmnu Hag 6e3BogHbIM - CynbdartoMm  HaTpus,
unbTpoBann, KOHLUEHTpupoBanun B Bakyyme u nonyyanu 12,05 r (92%) uyenesoro
coeguHeHusi. XXX-MC (ESI) m/z 360,2 [MH"]

CoeguHenua Tabnuuybl 4 nony4vany 13 COOTBETCTBYHOLLErO aleTOyKCyCHOro acumpa
n 1H-nnpason-5-ammHa B COOTBETCTBUN CO CNOCOOOM, OnMcaHHbIM AN [POMEXYTOYHOrO

coeanHeHuns 12.

Tabnuua 4

[MpomekyTo4vHoe SKXMC
CoeaVHEHUnEe (ESI) m/z

[MpomexxyToyHoe CrtpykTypa (MCXOAHBIN MaTepuarn)

coeauHeHne [MH™]

Cl CH,

K PRGN CH;,
1 wO<LL, ° 60

CHj5
F




14 F :
: | : 348,1
<L
/ N/ CH. 10
366,2
16 Cl |
: | CI 346,1
; i ¢l CH 36012
== N/ CH, H 8
. i Ccl CH 328’2
F/ N CH, ) °
346,2
20 i Cl |
OO 7
21 CI 358,2
N 7
22 | Cl 372,2
KOS |
: | CI 360,2
N F cl CH 360’1
WO
= =
N 7
N i ¢l cH 372’2
F>Y<:>""' /N:N S CH
4/ & CHj; 1 1
385,2
26 cl
376,2
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MyTb C)

Mpumep 1

N~ CH,

(39)-1-[5-MeTun-6-(nponaH-2-un)-2-[TpaHc-4-

5 (TpudTopmMeTumuuknorekcunlnupasonol1,5-alnupumunant-7-mnlnunepuany-3-

kapboHoBag kMcnorta

Cmecb 08 r (2,22 wmmonb) 7-xnop-5-meTtun-6-(nponax-2-mn)-2-[TpaHc-4-
(TpudbTopmeTun)ymknorekcunnupasono[1,5-ajnupmmuanHa (MpomexxyTo4Hoe
coeguHeHne 12), 0,5 r (3,87 Mmonb) S-HUNEKOTUHOBOW KMCNOThl 1 0,7 mn (4 mmonb) N,N-

10  aumsonponunatunamvHa B 20 mn N-meTunnupponugoHa Harpesanu npu Temnepartype
130°C B TeueHue 20 4, 3aTem oxnaxaanu u pasbasnsanu Bogon. PeakynoHHyO maccy
3KCTparmpoBanu 3TunauetTaTtom, o6befuMHEHHblE OpraHuveckne gpakyum npomMbIBanm
BOAOW, Cyumnn Hag 6€3B0AHbIM CynbdaTom HaTpus, PUNbTPOBANN U KOHLEHTPUPOBAM
B Bakyyme. OcrtaTtok xpomarorpadupoBany Ha cunukarene, afovpys aTunayetaTtom u

15  yuknorekcaHom (1:2), u nonyyanu 0,422 r (42,0 %) uenesoro coegmHeHus. XXX-MC (ESI)
m/z 453,2 [MH"]

MyTb d)

Mpumep 2

CH,

HyCf”

o

20 (3S)-1-[5-MeTun-6-(nponaH-2-un)-2-[TpaHc-4-(TpudbTopMeTUn)LMKnorekcunl-

nuvpasono[1,5-alnpumuaunH-7-unl-3-(nponaH-2-un)nunepuanH-3-kapboHoBag KMcnoTa

Cwmecb 0,66 r (2,79 mmonb) rugpoxnopuga atun-(3S)-3-(nponax-2-nn)nunepuanH-

3-kapbokcunata, 066 r (588 wmmonb) mpem-6yTokcnaga kamms B 15 MmN



10

15

20

25

42

anvetuncynbdokemaa Harpesanu npu temnepatrype 100°C B TeyeHne 16 4. 3atem B
cveck pobasnann 1,0 r (2,77 mmonb) 7-xnop-5-metun-6-(nponan-2-mn)-2-[TpaHc-4-
(TpudpTopmeTun)ymknorekcunnupasono[1,5-ajnupmmuanHa (MpomexxyTouyHoe
coeavHeHne 12) n Harpesanu npu temnepatype 120°C B TedyeHne 16 4. PeakymoHHyt0
Maccy OXnaxaanu W MNOAKUCNANN YKCYCHOW KUCNOTOW. Bbeinaswme kpuctannsbl
OTUNBLTPOBbLIBANN, NPOMbIBANKU BOLOW. TEXHUYECKMI NPOLYKT XpomaTtorpaduposany Ha
cunukarene, anoupys stTunauetatomMm u yuknorekcadom (1:2), n nonydanu 0,506 r (36,8
%) uenesoro coeguHeHus. XXX-MC (ESI) m/z 495,3 [MH"]

MyTb €)
Mpumep 3
HaC Q
Ej‘)LOH
N CH,
—
FF N7 CH,

(3R)-3-Metun-1-[5-metun-6-(nponax-2-un)-2-[tpaHc-4-(TpudTopmMmeTnn)Umkiorekcunl-

nupasonol1,5-alnupumuaunt-7-unjnunepnantH-3-kapboHoBas kMcnorta

a) 2tnn-(3R)-3-meTun-1-[5-meTun-6-(nponaH-2-nn)-2-[tpaHc-4-

(TpudTopmeTun) umknorekcunlnupasono[1,5-alnupumMmmnavH-7-mnlnunepuand-3-

kapbokcunar

Cmecb 1,0 r (3,06 wmmonb) 7-xnop-5-meTtun-6-(nponax-2-mn)-2-[TpaHc-4-
(TpudhbTopmeTun)ymknorekcunnupasono[1,5-ajnupmmuanHa (MpomexxyTouHoe
coeguHeHne 12), 0,76 r (4,43 mmonb) 3aTnn-(3R)-3-meTunnunepuanH-3-kapbokcmnara un
0,8 mn (4,592 mmonb) N,N-gumsonponunatunamuHa B 20 mn N-meTunnupponnaoHa
Harpesanu npu Temneparype 130°C B TeuyeHne 20 4, 3atem oxnaxaanu un pasbasnanu
BOAOW. PeakuyumoHHylO Maccy 3kcTparMpoBanu  aTunauyetatoMm, OObeAWHEHHbIe
opraHuyeckne pakuum npomMbiBanu BOAOW, CYLWMNN Hag ©6e3BOAHbIM Cynbdarom
HaTpus, PuUnNbTPOBanNU M KOHUEHTpuposanu B Bakyyme. OcCTaTtok xpomarorpaduposanm
Ha cunukarene, anoupya Tonyornom n adetoHom (10:1), n nonyyann 1,44 r (95,3 %)
Lenesoro coeaunHeHus. XXX-MC (ESI) m/z 495,3 [MH"]
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b) (3R)-3-MeTun-1-[5-meTun-6-(nponax-2-mn)-2-[TpaHc-4-

(TpudbTopmeTun)uuknorekcunlnupasonol1,5-alnupummnant-7-mninmnepuamny-3-

kapboHoBas kMcnora

Cwmecb 1,443 r (2,91mmonb) 3Tun-(3R)-3-meTun-1-[5-metun-6-(nponax-2-un)-2-
[TpaHc-4-(TpudpTopmeTun)yuknorekcunlnupasono[1,5-ajnupnumMmmanH- 7-unlnnnepungnH-3-
kapbokcunarta n 5 mn 20% pacrteopa rugpokcuga Hatpusa B 40 mn aTaHona Harpesanu
NPy KUNeHUM ¢ obpartHbIM XONMOAWINBbHUKOM B TedeHue 5 4, 3aTem oxnaxganu u
NOAKNCINSNN YKCYCHOW KUCNOTOW. PeakUMOHHYKO Maccy 3KCTparnpoBany UXnopMETaHOM,
0O beANHEHHbIE OpraHnyeckue dpakuum npombiBany BOAOW, CyLuMnu Haz 6e3BOAHbIM
cynbatom Hatpus, unbTpoBanM U  KOHUeHTpupoBanu B Bakyyme. OcTaTok
XpomarorpadupoBanu Ha cunukarene, aniupya atunadeTaTtom 1 yuknorekcaHom (1:2), n
nonyyanu 0,934 r (68,6 %) uenesoro coeauHeHus. XXX—-MC (ESI) m/z 467,3 [MH"]

MNpumep 4 n Mpumep 5

HaC
o]
OH
N CH,
F N X
@ IIIII II</’L CH3
— 7
F F N CH,

3HaHTMoMepbl A n B

(3R)-1-[5-MeTun-6-(nponaH-2-un)-2-[TpaHc-4-

(TpudTopmeTUn)Uumknorekcunlnupasonol1,5-alnupumMmnauH-7-mnl-3-nponunnunepuamnH-3-

kapboHoBag kMcnorta

n

(3S)-1-[5-meTun-6-(nponax-2-un)-2-[TpaHc-4-(TpudTopmeTmn)umknorekcunlnupasonol1,5-

alnupnumMuauvH-7-mnl-3-nponunnunepuanH-3-kapboHosag KMcnoTa

PauemMmmnyeckyto CMecCb LEeneBblX COEAWHEHWA FOTOBUMM U3 7-xnop-5-meTtun-6-
(nponaH-2-un)-2-[TpaHc-4-(TpudTopmeTmn)ynknorekcun]nupasono[1,5-ajnmpumugnHa
(MpomexyTouHOE coeguHeHue 12) KW pauemMmyeckoro ruapoxnopuga  atun-3-
nponunnunepnanH-3-kapbokcunara ([pomexyToyHoe coegmHeHne 4b) B COOTBETCTBUM
co crnocobamu, onucaHHbiMM B lMpumepax 2a n 2b. XXX-MC (ESI) m/z 495,3 [MH].
OHaHTuomepbl A n B pasgensanu ¢ nomoLpo xmparnbHon npenapatnsHon BOXX (HPLC,

high-performance liquid chromatography — BbICOKO3(hhEKTMBHAA  XKNAKOCTHaA
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xpomarorpadus) (Kromasil Cellucoat RP 5 mkm 150x4,6 mm; F=1 Mn/MuH; anoeHTbl: A:

H,O+30 mM AmAc; B: 80ACN+30 MM AmACc; nsokpatudeckmmn 70%B t=25°C) n nonyyanu

aHaHTMomep A (T, 10,464, lMpumep 4) n aHaHTMomep B (Tr 11,584, lMpumep 5). Ux

abcontoTHas KoHUrypaums He onpeaensanacs.

Mpumep 6 un Mpumep 7

FO O
OH
N~ CH,
F N
>r<:> ..... .@\ oHy
=N P
F F N~ “CH,

3HaHTHMoMepbl A n B

(3R)-3-(PTopmeTunn)-1-[5-meTun-6-(nponax-2-un)-2-[TpaHc-4-

(TpudbTopmMeTumuuknorekcunlnupasonol1,5-alnupummnant-7-mnlnunepuamny-3-

kapboHoBag kMcnora

n

(3S)-3-(dbTopmeTun)-1-[5-meTnn-6-(nponanH-2-un)-2-[TpaHc-4-

(TpudbTopmeTUn)uuknorekcunlnupasonol1,5-alnupummnant-7-mnjnmnepuamny-3-

kapboHoBag kmcnorta

Payemunyeckyto CMecCb LEeneBblX COeAWHEHWA TOTOBMNM M3 7-XNop-5-meTtunn-6-
(nponaH-2-un)-2-[TpaHc-4-(TpudTopmeTmn)ymnknorekcun]nupasono[1,5-ajnmpnmmgnna
(MpomexyTouHOE coeguHeHne 12) KW pauemMmyecKkoro ruapoxnopuga  atun-3-
(dbTopmeTun)nunepuamH-3-kapbokcunata  (MpomexyTodHoe  coeguHeHne 5) B
COOTBETCTBUM CO cnocobamu, onucaHHbiMn B lMpumepax 2a n 2b. XXX-MC (ESI) m/z
485,3 [MH+]. SHaHTHomepbl A 1 B pasgenann ¢ nOMOLbo XxupanbHOW npenaparuBHON
BOXKX (Lux Amylose-1 5 mkm 250%21,1 mm ; F=21 Mmn/MuH; antoeHTbl: H-rentaH : EtOH,
80 : 20 + 0,1% TFA, t= 40°C) n nonydann 3sHaHTMomep A (Tr 5,9, MNpumep 6) u

aHaHTnomep B (Tr 6,7, MNMpumep 7). Nx abcontoTHast KOHpUrypaums He onpeaensinacs.



10

15

20

25

45
MNpumep 8 un Mpumep 9

Hee Q
O)LOH

N CH,

O~
F F =\

N

anactepeomepbl A 1 B

(3R)-3-meTtun-1-[(8S)-8-meTun-2-[tpaHc-4-(tpudTopmeTun)umknorekcunl-5H,6H,7H,8H-

nupasono[3,2-bjxuHasonuH-9-nninunepuanH-3-kapboHoBag KMcnoTa

n

(3R)-3-meTtun-1-[(8R)-8-meTun-2-[TpaHc-4-(TpudTopmeTun) umknorekcun]-5H,6H, 7H,8H-

nupasono[3,2-bjxuHasonuy-9-nninunepuanH-3-kapboHoBag KMcnoTa

a) Atmn-(3R)-3-meTtun-1-[(8S)-8-meTnn-2-[TpaHc-4-

(TpudbTopmeTun)umknorekcunl-5H,6H,7H,8H-nnpasono[3,2-b]xnuHasonuH-9-

uninunepuanH-3-kapobokcunar u aTun-(3R)-3-meTun-1-[(8R)-8-meTun-2-[TpaHc-4-

(TpudbTopmeTun)umknorekcunl-5H,6H,7H,8H-nnpasono[3,2-b]xnHasonuH-9-

uninunepuaunH-3-kapbokcunar

Pavuemunyeckyto cMechb LieneBblX COeAUHEHNI MOTOBUIM U3 paLeMUYecKoro 9-xnop-
8-meTun-2-[TpaHc-4-(TpudTopmeTtun)ymknorekcnn]-5H,6H,7H,8H-nupasono[3,2-
bjxnHaszonmnHa (MpomexyTouHoe coeauHeHne 24) wn ruapoxnopuga 3tun-(3R)-3-
MeTUnnMnepuaunH-3-kapbokcunata B COOTBETCTBMM CO cnocobamn, ONUCaHHbIMA B
Mpumepe 2a. Ouactepeomepbl CrOXHbIX adumpoB A n B pasgenany KONMOHOYHOW
xpomarorpadmen Ha cunukarene, anioupys CMECbio AUXITOPMETaH—AUN30NPONUIOBbIN
acdup, 10:1, n nonyyanu gmnacrepeomep cnoxHoro acumpa A (TCX (anrn. TLC, thin layer
chromatography — TOHKOCROMHasa xpomartorpadusi) B Tom xe cucteme, Rf = 0,5) un

avnacrepeomep cnoxHoro agupa B (TCX B Ton xe cucteme, Rf = 0,45).

b) (3R)-3-MeTun-1-[(8S)-8-meTnn-2-[TpaHc-4-(TpudTOpMETUN) LINKIOrekcun|-

5H.6H.7H,8H-nunpasono[3,2-bixuHasonunH-9-uninunepuamH-3-kapboHoBag kMcnorta

n

(3R)-3-MeTtun-1-[(8R)-8-meTnn-2-[TpaHc-4-(tpndbTopMeTUN ) UMKNOrekcunl-

5H.6H.7H,8H-nnpasono[3,2-bixuHasonunH-9-unijnunepuamnH-3-kapboHoBaga kMcnora
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LleneBble coeanHEHMS FOTOBMMM M3 MOSYYEHHbIX BbILE guactepeomepa CroXXHOro
acbupa A (Mpumep 8, XXX-MC (ESI) m/z 479,2 [MH"]) u anacrepeomepa CroxHoro agupa
B (Mpumep 9, XXX-MC (ESI) m/z 479,2 [MH']) B cooTBeTcTBMM cO cnocobamu,

onncaHHbiMu B MNMpumepe 2b. Nx abcontoTHasa KoHUrypauns He onpeaenanach.

CoeaunHernus MpumepoB ¢ 10 no 42 NpUroToBRNEHbI C UCMONb30BAaHUEM METOAMK,

aHanorMyHbIX onMcaHHbIM Bbile MNprmMepam, 1 npeacTaBneHbl HUXe B Tabnuuye 5.

Tabnuya 5

HKX-MC (ESI) m/z | MpomexyTouHoe

Mprmep CTpyktypa [MH*] coeavHeHue rlyre
10 i
OH 12 C
i T 4532
O™
F F N CH,
11 il
s 467,3

12 dm .
e

481,4

1 3 H3C\§
O)k 12 e

481,4

14 H CHj3 .
5 ------- £ 12 d

N o 495,3

15 dm ”
e

485,3
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16

(j)LOH
N CH,
F N,
N7 R CH
@ llll / JIL 3
==,
F F N CH3

485,3

13

17

499,3

13

18

N CH,
¢
HC—, ©
3 OH
N CHs
F N
@ IIIII / \N \ CHS
— Z
F F N CH,

499,3

13

19

455,2

14

20

N CH.
e 9
o
N
F N O
RO
FF FNNE

455,2

14

21

469,2

14

22

469,2

14

23

473,2

15

24

N
N X ~
O
— o
F F N CH,
HC—, O
3 OH
N
F N X
@ lllll / I CHS
— Z
FF CH,
He 9
A
- “OH
N
F N Oy
N7 CH,
X—O IIIII / /E/L 3
— S
F F N CH;
¢
HG
O)kOH
N
F N, N N
x< )< N)I -
— s
F F N CH;

473,2

15
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25

15

. o 487,2
RO
FF SAN/ CH;
/
26 Mo~ 8
3 OH 15

. 487,2
RO
FF = N7 CH,

27

453,2

16

Z
N CH,
28 Rl
3 OH
16

N
. . 467,3
>T‘<:> IIIII 7NN CH,
FF NN CH,

o)

29

435,2

18

30
S 19
) L 4352
F = N/ CH,

31

449,3

18

32

449,3

18

33

~
N CH;
F N
/\N x CH,
— =
F N CHy
He @
O)LOH
N

467,3

17
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34 e 1
o*w 2
465,2
35 H:g i
' 21
4792
36
22
4672
37
23
4672
38
25
4923
39
25
4923
40
18
4532
41
12

497,2
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42 He 1
Sh 2
] ) 467,2
FF FNF o
43 He
i ) . 483,3
O™
F F N\ CHj
[MNpurotoBneHne dapmMaueBTUMECKUNX KOMNO3ULIMA
[MpencTaBneHHble HWKE BapuaHTbl  peuenTyp  WNICTPUPYIOT  MPUMEpHI

dhapmaueBTUYECKMX KOMMNO3MLMKM No nsobpeteHnto. OgHako HacToswee n3obpeTeHne He

orpaHuM4MBaEeTCs NPUBELEHHBIMU HUXKE hapMaLeBTUYECKUMI KOMMO3ULUSIMM.

A) Teepable NekapCcTBEHHbIE hOpMbI AN NepPOopanbHOro NPUMEHEHUS

B) >XKnakue nekapcrBeHHble hopMbl AN NEPOPaTIbHOrO NPUMEHEHUS

|. TabneTku

AKTUBHbBIN UHIPEAVEHT (MHIPEANEHTI)

HanonHuTtenb

Casasyowlee

Paspbixnutene

CmasbiBaroLLee BELLECTBO

Hpyroe ocoboe BcnomorarenbHOe BELECTBO (BELecTBa)

[l. MnacTuHku, gucneprupyemMsle B NonocTu pta

AKTUBHbIN UHIPEAVEHT (MHIPEeANEHTbI)
lMneHkoobpasoBarenb
Mnactudukatop

Hpyroe ocoboe BcnomorarensHoe BELLECTBO (BELECTBA)

[1l. CycneHsnun ang nepopanbHOro NnpuMeHeHus

AKTUBHbBIN UHFPEAVEHT (MHIPEANEHTI)

Knpkas ocHoBa

YBRaXXHAOLWNA areHT

3arycturtensb

BydepHoe BellecTBO (Perynsarop KUCAOTHOCTK)

OcMOoTHUYECKUIA areHT

0,01 -90%
1-99,9%
0-20%
0-20%
0-10%

0 -50%
0,01 - 90%
1-99,9%
0-40%
0-50%
0,01 - 50%
10 — 99,9%
0-50%
0-50%

no HeobxoanmocTu (q.S.)

0 -50%
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KoHcepBaHThI

V. Cuponbl

AKTUBHbBIN UHIPEAVNEHT (MHIPEeANEHTI)
PacTtsoputenb
CaxapHbIii KOMMOHEHT

Bkyco-apomaTuyeckue gobaBkiu

C) JlekapcTBEeHHbIE OPMbI AN NAPEHTEPaNbHOro NPUMEHEeHUs

V. BHYTPUBEHHbIE NHBEKLIUN

AKTUBHbBIN UHFPEAVNEHT (MHIPEANEHTI)
Pacteoputenb

Copacrtsoputenb

OcMOTNYECKUI areHT

BydepHoe BelecTBO (Perynarop KUCIOTHOCTK)

D) [pyrue nekapcrBeHHbIE hOopMbI

VI. Cynno3sutopuu

AKTUBHbBIN UHIPEAVEHT (MHIPEANEHTbI)
CynnosuTtopHas ocHoBa
lNoBEepPXHOCTHO-aKTVBHbIE BELLECTBA
CwmasbiBatoLyme BeLyecTsa

KoHcepBaHTbI

VII. MnasHble kannu

AKTUBHbIN UHIPEAVEHT (MHIPEeANEHTbI)

Bopa

Pactsoputenb

OCMOTNYECKUI areHT

3aryctutens

BydepHoe BelecTBO (Perynsarop KUCAOTHOCTK)

KoHcepBaHThI

g.s.

0,01 - 50%
10 — 99,9%
1-20%
0-10%

0,01 —50%
10 - 99,9%
0-99,9%
0 -50%
q.s.

0,01 —50%
1-99,9%
0-20%
0-20%
g.s.

0,01 —50%
0-99,9%
0-99,9%
0-20%
0-20%
g.s.

q.s.
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1. CoegunHenue dopmynsl (1)
O
OH
N
1 5
R
R2 — A 4
N R
R®
(1) ,
rae

R'" n R? HesaBucMMo BbiGpaHbl U3 BOAOPOAa, aTtoma ramoreHa, Cieankuna,

ranoreH-C,_sankuna;
R® npeacrasnset coboii Bogopos, atom ranorera, Cq.garnkun, LmaHorpynny;
R* aBnseTtcs Cy.cankunom;

R® npeactaBnseTr cobon Cieankvn, Heobs3aTenbHO 3aMELLEHHbIi aTOMOM
ranoreHa wnu aromamm ranoreHa, Cssuuknoankmn;  Casuyuknoankun-Cisankumn,
avankmnamuiorpynny,  Cieankokcn,  Cigankoken-Cqgankun,  Cqsankuntuorpynny,
TeTparngpodypaHun, TeTparngpodypaHun-Csankun, TeTparnaponupanun,

TeTparuaponupanHun-C,.sankun;

nnm R* u R® BMecTe 06pasyloT HesaMeLLeHHOE MMM 3aMELUEHHOE OAHUM Wru
6onee Ciankunom, Cisankokcu, ranoreH-Cqankunom, CqankunkapboHunom, ot 3 4o
7-4nNeHHOEe HaCbILWEHHOEe KOMbLO, r4e YneHbl Konbua BbibpaHbl U3 rpynmnbl, COCTOSALEN 13

yrnepoja, a3orta, KUcropoaa u cepbi;

R® npeacTtasnsieT coboii BOAOPOA, aToM ranoreHa unu Cq.gankun, rugpokeun, Ci.

sankokcu, Cqeankokcu-Csankmn, ranoreH-Cqeankun, amuHorpynny;

Unn ero apmayeBTU4eckn rnpuemrnemMble comnu, OKonorMyeckn akTUBHbIE
MeTabonuThbl, NponekapcTsa, pauematbl, 3HaHTUOMEpPbI, AuacTepeomepbl, ConbBaTbl U

rmaparbl.

2. CoegunHenue no n. 1, rae
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2

R'" n R? HesaBucMMo BbiBGpaHbl U3 BOAOpoAa, atoma ranoreHa, Cieankuna,

ranoreH-C,_sankuna;
R® npeacrasnset coboii Bogopos, atom ranorera, Cq.gankun, LmaHorpynny;
R* sBnsieTcs Cy.gankunom;

R® npeactaBnseTr coboil Cieankwr, Heobs3aTerlbHO 3aMELLEHHbIi aTOMOM
ranoreHa wunu aromamu ranoreHa, Cssumknoankun, Casumknoankmn-Cq.gankunm,
avankunamuHorpynny,  Cieankokcu,  Cisankoken-Cigankun,  CqsankunrTmorpynny,
TeTparngpodypanHun, TeTparngpodypanun-Cqsankun, TeTparngponupaHnn,

TeTparnaponupannn-Cq.sankun;

R® npeacrtasnsieT coboii BOAOPOA, aToM ranoreHa unu Cq.eankun, rugpokeun, Ci.

sankokcu, Cqeankokcu-Csankmn, ranoreH-Cqsankun, amuHorpynny;

unn ero apmauyeBTUYecKkn npuemrnemMble conu, OMONorMyeckn akTuBHblE
MeTabonuThbl, NponekapcTsa, pauemMatbl, 3HaHTUOMEpbI, AuacTepeomepbl, ConbBaTbl U

rmaparbl.
3. CoeagunHenve no n. 1, rae

R'" n R? HesaBucMMo BbIGpaHbl U3 BOAOpOAa, aTtoma ramoreHa, Cieankuna,

ranoreH-C,_sankuna;
R® npeacrasnset coboii Bogopos, atom ranoreHa, Cq.gankun, LmaHorpynny;

R* 1 R® BMecTe 06pa3sytoT He3aMeLeHHOe UMK 3aMeLLieHHoe ofHUM unm Bonee Ci.
sankunom, Cy_sankokcu, ranoren-Cqzankunom, C,zankunkapboHunom, ot 3 A0 7-4YneHHoe
HaCbILLEHHOE KONMbLO, rae YneHbl Konbua BbiOpaHbl U3 rpynnbl, COCTOALWEN U3 Yyrnepoaa,

a30Ta, K1Crnopoaa v cepsbl;

R® npeactasnsieT coboli BOAOPOA, aToM ranoreHa unu Cq.gankun, rugpokeun, Ci.

sankokcu, Cq.gankokcu-C,gankmn, ranoreH-Cqsankun, amuHorpynny;

Unn ero apmauyeBTUYecKkn npuvemnemMble comnu, OUONOrMyeckn akTUBHbIE
MeTabonuThbl, NponekapcTsa, pauemMatbl, 3HaHTUOMEpbI, AuacTepeomepbl, ConbBaThbl U

rmaparbl.

4. CoeauHenne no n. 1, rae R* sBnsetcs metunom; a R®° sBnsetcs

nsonponunnom unm C,eankoken-Cq.sanknnom.

5. CoegunHenuve no n. 1, BbibpaHHOE U3 rpynnbl:
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(3S)-1-[5-meTun-6-(nponaH-2-nn)-2-[TpaHc-4-
(TpudhTopmeTun)ymknorekcunnupasono[1,5-ajnupumunamnH-7-unjnunepuanH-3-
kapboHoBas KMCNoTa;

(3S)-1-[5-meTun-6-(Nnponan-2-un)-2-[TpaHc-4-
(TpndTOopMeTUN)ymknorekcunnupasono[1,5-ajnupumunaunni-7-mnl-3-(nponax-2-
un)nmnepuann-3-kapboHoBasi KUCMOTA;

(3R)-3-meTtnn-1-[5-meTun-6-(nponax-2-un)-2-[TpaHc-4-
(TpudhbTopmeTun)ymknorekcunnupasono[1,5-ajnupumnamnH-7-mnjnunepuanH-3-

kapboHOBas KMCNOTa;

(3R)-1-[5-meTnn-6-(nponaH-2-un)-2-[TpaHc-4-

(TpudbTopmeTun)umknorekcunnupasono[1,5-ajnupmmuanH-7-mnl-3-nponunnunepugnH-3-

kapboHOBas KMCNOTa;

(3S)-1-[5-meTun-6-(nponaH-2-nn)-2-[TpaHc-4-

(TpudbTopmeTun)ymknorekcunnupasono[1,5-ajnupmmunamnH-7-mnl-3-nponunnunepugnH-3-

kapboHoBas KMCNOTa;

(3R)-3-(cpTopmeTunn)-1-[5-meTnn-6-(nponax-2-un)-2-[TpaHc-4-
(TpudTopmeTun)ymknorekcunnupasono[1,5-ajnupumunamnH-7-mninunepuamnH-3-

kapboHoBas KMCNoTa;

(3S)-3-(dpTOopmeTnn)-1-[5-meTnn-6-(nponax-2-un)-2-[TpaHc-4-
(TpndbTOopMeTMN)YMKnorekcunnupasono[1,5-ajnnpumunani-7-mnlnunepuanH-3-

kapboHoBast KNCNOTA;

(3R)-3-meTnn-1-[(8S)-8-meTun-2-[TpaHc-4-(TpudTopmeTnn)yuknorekcun)-

5H,6H,7H,8H-nnpasono[3,2-b]xnHaszonunH-9-unjnunepunamnH-3-kapboHoBas KUCMOTa;

(3R)-3-meTnn-1-[(8R)-8-meTUn-2-[TpaHc-4-(TpUPTOPMETMN)UMKITOrekcun]-

5H,6H,7H,8H-nnpasono[3,2-b]xnHaszonunH-9-unjnunepunamH-3-kapboHoBas KNCMOTa,

(3R)-1-[5-meTnn-6-(nponaH-2-un)-2-[TpaHc-4-
(TpudbTopmeTUn)ymknorekcunnupasono[1,5-ajnupumunamnH-7-mnjnunepuanH-3-

kapboHoBas KMCNOTa;
(3S)-3-meTtun-1-[5-meTun-6-(nponax-2-nn)-2-[TpaHc-4-
(TpudhTopmeTUn)ymknorekcunnupasono[1,5-ajnupumnamnH-7-mninunepuanH-3-

kapboHoBas KMCNOTa;
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(39)-3-atun-1-[5-meTnn-6-(nponax-2-un)-2-[TpaHc-4-
(TpudhTopmeTun)ymknorekcunnupasono[1,5-ajnupumunamnH-7-mnjnunepuanH-3-

kapboHoBas KMCNoTa;

(3R)-3-3tnn-1-[5-meTun-6-(nponax-2-un)-2-[TpaHc-4-
(TpndTOpMETUN)YMKNorekcunnupasono[1,5-ajnnpumunani-7-mnlnunepuanH-3-

kapboHOBas KMCNOTa;

(3R)-1-[5-meTnn-6-(nponaH-2-un)-2-[TpaHc-4-
(TpudbTopmeTun)ymknorekcunnupasono[1,5-ajnupmumnamnt-7-mnl-3-(nponax-2-

un)nmnepugnH-3-kapboHoBasi KUCMOTA;

(39)-1-[3-pTOpP-5-MeTNN-6-(NponaHn-2-un)-2-[TpaHc-4-
(TpudbTopmeTUun)ymknorekcunnupasono[1,5-ajnupumnamnH-7-unj-3-meTunnmnepunamnH-3-

kapboHOBas KMCNOTa;

(3R)-1-[3-pTOp-5-MeTUN-6-(NponanH-2-un)-2-[TpaHc-4-
(TpudpTopmeTun)ymknorekcunnupasono[1,5-alnupumnamnH-7-unj-3-meTunnmnepunamnH-3-

kapboHoBas KMCNOTa;

(3S)-3-atun-1-[3-pTOp-5-METUN-6-(NPONaH-2-un)-2-[TpaHc-4-
(TpudTopmeTUun)ymknorekcunnupasono[1,5-ajnupumnamnH-7-mnjnunepuanH-3-

kapboHoBas KMCNoTa;

(3R)-3-atun-1-[3-pTop-5-meTun-6-(nponax-2-un)-2-[tpaHc-4-
(TpndTOpMeTMN)YMKNorekcunnupasono[1,5-ajnnpumunani-7-mnlnunepuanH-3-

kapboHoBast KNCNOTA;

(3S)-1-{3-pTOp-6-MeTOKCUN-5-METUN-2-[TPaHC-4-
(TpudhTopmeTUn)ymknorekcunnupasono[1,5-ajnupmMmuanH-7-mn}-3-metTunnnunepunamnH-3-

kapboHOBas KMCNOTA;

(3R)-1-{3-bTOpP-6-MeTOKCU-5-MeTUN-2-[TpaHC-
(TpudhTopmeTUn)ymknorekcunnupasono[1,5-ajnupMuanH-7-mn}-3-meTunnunepunanH-3-

kapboHOBas KMCNOTA;

(3S)-3-3Tun-1-{6-meToken-5-metnn-2-[TpaHc-4-
(TpudbTopmeTUn)ymknorekcunlnupasono[1,5-ajnupmuMmuanH-7-mninunepuamnH-3-

kapboHoBas KMCNOTa;
(3R)-3-atnn-1-{6-meToKCU-5-meTnn-2-[TpaHc-4-
(TpudpTopmeTUn)ymknorekcunnupasono[1,5-ajnupmuMmuanH-7-mninunepuamnH-3-

kapboHoBas KMCNoTa;



10

15

20

25

30

5

(3S)-1-{3-pTOp-6-MeTOKCUN-5-METUN-2-[TPaHC-4-
(TpudhbTopmeTun)ymknorekcunnupasono[1,5-ajnupMuanH-7-mn}-3-meTunnunepunanH-3-

kapboHoBas KMCNoTa;

(8R)-1-{3-bTOP-6-MeTOKCU-5-METUN-2-[TPaHC-4-
(TpndbTOopMeTMN)YMKnorekcmn]nupasono[1,5-ajnmpMMmnann-7-mn}-3-meTunnunepunniH-3-

kapboHOBas KMCNOTa;

(3S)-3-a1un-1-{3-prop-6-meToKkCn-5-meTnn-2-[TpaHc-4-
(TpudhbTopmeTun)ymknorekcunnupasono[1,5-ajnupmMmuanH-7-mninunepuamnH-3-

kapboHOBas KMCNOTa;

(3R)-3-atnn-1-{3-pTOp-6-METOKCU-5-MeTUN-2-[TpaHC-4-
(TpudhbTopmeTUn)ymknorekcunnupasono[1,5-ajnupmMmuanH-7-mninunepuamnH-3-

kapboHOBas KMCNOTa;

(3R)-1-{6-3atun-5-meTun-2-[TpaHc-4-(TpudTopmeTun)ymknorekcmn]nupasono[1,5-

a|nMPUMUANH-7-Un}-3-MeTUNNMNeEPUAnH-3-kapboHOBas KUCNOTA,;

(3R)-3-atnn-1-{6-atnn-5-meTun-2-[TpaHc-4-
(TpudpTopmeTun)ymknorekcunnupasono[1,5-ajnupmMmuanH-7-mninunepuamnH-3-

kapboHoBas KMCNoTa;
(395)-1-[2-(4,4-audpTopymknorekcnn)-5-metun-6-(nponax-2-nnynupasono[1,5-
a|nMpUMMAnNH-7-unl-3-metTnnnunepuaunn-3-kapboHosas KMCNoTa;
(3R)-1-[2-(4,4-audTOopumknorekcun)-5-metnn-6-(nponan-2-mn)nupasono[1,5-
ajnupuMmManH-7-unj-3-metTunnunepuaunn-3-kapboHoBasa KMCNoTa;
(39)-1-[2-(4,4-pudpTopymknorekcnn)-5-metun-6-(nponax-2-nnynupasonof1,5-
ajnupuMmManH-7-unj-3-atunnunepuaunH-3-kapboHoBasa KUCNoTa;
(3R)-1-[2-(4,4-pnhTopumknorekcun)-5-meTun-6-(nponaH-2-un)nupasono[1,5-
a|nMpUMMAnH-7-unj-3-aTunnunepuaunH-3-kapboHoBasa KUCNOTa;
(3R)-1-[2-(4,4-pnhTopymknorekcun)-5,6-diatunnupasono[1,5-alnupnMuanH-7-mnj-
3-mMeTunnunepuamnH-3-kapboHoBas KNCNOTa;
(3R)-3-meTnn-1-{2-[TpaHc-4-(TpuchTopmeTrn)ymnknorekcun]-5H,6H,7H, 8H-
nupasono[3,2-b]xnHasonuH-9-unnunepunamnH-3-kapboHoBas KUCNOTA;
(3R)-3-meTnn-1-{5-[TpaHc-4-(TpudTopmeTrn)ynknorekcunn]-2,6,7-
TpuasaTpuuymnkno[7.5.0.0%."Jretpageka-1,3,5,8-retTpaeH-8-uninunepunamnH-3-kapboHosas

KUCNoTa;
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(3R)-3-meTnn-1-{5-[TpaHc-4-(TpudTopmeTmn)ymknorekcun]-11-okca-2,6,7-
Tpuasatpuumnkno[7.4.0.0%.”Itpuaeka-1,3,5,8-reTpaeH-8-uninmnepuanH-3-kapboHosas
KUCNoTa;

(3S)-3-meTun-1-{5-[TpaHc-4-(TpncdTopmeTun)ymknorekcun]-12-okca-2,6,7-
Tpuasatpuumnkno[7.4.0.0%.”tpuaeka-1,3,5,8-teTpaeH-8-uninmnepuanH-3-kapboHosas
KMCNoTa;

(3S)-1-[3-ymaHo-5-meTnn-6-(nponan-2-un)-2-[TpaHc-4-
(TpudbTopmeTun)ymknorekcunnupasono[1,5-alnupumnamnH-7-mnj-3-metTunnmnepunamnH-3-
kapboHOBas KMCNOTa;

(3R)-1-[3-ynaHo-5-meTnn-6-(nponaH-2-mn)-2-[TpaHc-4-
(TpudbTopmeTUun)ymknorekcunnupasono[1,5-alnupumnamnH-7-mnj-3-meTunnmnepunamnH-3-
kapboHoOBas KMCNOTa;

(3R)-1-[2-(4,4-pnhTopymknorekcun)-3-dpTop-5-meTnn-6-(nponaH-2-
unynnpasono[1,5-ajnpMMmmnanH-7-unj-3-metunnunepunamnH-3-kapboHoBas KACMOTa,;

(3R)-1-[6-(2-meTOKCMaTUN)-5-MeTHN-2-[TpaHC-4-
(TpudpTopmeTun)ymknorekcunnupasono[1,5-alnupumnamnH-7-unj-3-meTunnmnepunamnH-3-

kapboHoBas kucnora.

6. Cnoco6 nonyyeHuss coegunHeHun cdopmynel (I) no n. 1, oTnMyawwmMnCcs

TEM, YTO

Ha ctagum 1) OCYLIECTBNSIOT B3aMMOAENCTBME MPOU3BOAHOMO CINOXHOro adupa
kapboHoBon kucnoTbl Gopmynbl (1) unM nNpPonsBoAHOrO xnopaHruapuaa kapOoHOBOW

kncnotbl popmynbl (1)
R1 le) R1 o)
R2><:>_/<o—-——Alk ol R2><:>_<|
() (D)

—rae R" 1 R? Takue, kak onucaHbl Bbile ANS coeguHeHus doopmynbi (1),

C aUeTOHUTPUITBbHBLIM NPON3BoAHLIM hopmyrbl (1V)

/N
//
R (v

— rae R® Takon, kak onvcaH Bbille AN coeauHernst dopmynbi (1), 3aTem
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Ha cTagum 2) MonyYyeHHoe Takum oOpas3oM aleTOHUTPUIbHOE MNPOU3BOAHOE

dopmynebl (V)
R1 0]
/
R? —=N
R3

V)
pearvpyet
5 2a) C ruapasuHruapaTtom ¢ nonydeHnem coeguHenus coopmynol (V1)
R1 N
~
/ NH
R =
NH,
R3
Vi)

—rae R', R? Takue, kak onucaHbl Bbile, a R® npegcrasnser cobolt BOAOPOA, aToM

ranoreHa, C.sankunbHyto rpynny, unm

2b) c TpumeTunoptoopMmatom C  MNOSIyYEHMEM  MaNOHOHUTPUITbLHOIO

10  npowussogHoro popmynel (XIV)

H,C
1 \

R 0
;><<::::>__ﬂ<§__;=:=:
R ——N

R3
XIV)

—rae R', R? Takue, kak onvcaHbl Bbille, a R® npeacrasnsieT coboii uuaHorpynny,

KOTOpPOE B3aMMOLEWCTBYET C TMAPA3UHIUAPATOM C MOMyYeHUeM COeLUHEHMUS

dopmynebl (VI)
R N
4 ~NH
R’ =
NH,
R3

15 V)

3artemM
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Ha ctagum 3) coeauHerne dopmynbl (V1), rae R', R? R® — Takve, kak onucaHbl
Bblle ana dopmynbl (l), NONy4eHHOe B COOTBETCTBUM CO CTaAUSMW, OMUCAHHbLIMU B

nyHKTax 2a) unun 2b), B3aumogencTesyeT ¢ NPOU3BOAHbBIM aLUITyKCyCHOro acmpa popmyribl

VII)
0]
5
Alk R
~o
=
o R*
5 \2l) ,
—rae R* 1 R® Takue, kak onucaHbl Boile Ans dopmynbi (1),
3aTem
Ha cTagun 4) nony4yeHHoe Taknm obpasom coegmHeHne cdopmynbl (VI
OH
1 R’
R /N\N AN
R2 — Z 4
N R
R3
(VIIl)
10 —rae R', R? R® R*u R® Takue, kak onvcaHbl Bbile Ans dopmynbi (1), X1opupytoT
C NONy4YEeHNEM XIopnponsBoaHOro chopmynbl (1X)
Cl
1 5
R
R2 — / 4
N R
R3
(1X)

—rae R", R? R® R*u R® Takue, kak onvcaHbl Bbilue Ans dopmynbl (1), 1
Ha cTagun 5) nocnegHee cCoeanHEHNE B3aMMogencTesyeT nmbo

15 5¢) ¢ NponsBOAHLIM HAMEKOTUHOBOW KNCIOTbI popmyrbl (X)
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OH
N
H
X)

— rae R® Takon, kak onucaH Bbie ans dopmynbl (1), MPUM 3TOM NOMyyYeHHoe
npounssogHoe dopmynbl (I) n ero onTnyeckne aHTMNOAbLI MM pauemartbl U/unu comnm
Heobsa3aTenbHO MOoryT ObiTb NpeobpasoBaHbl B gpyroe coeauHeHue dopmynbl (1) n ero
ONTUYECKNE aHTMNOAbI UNK pauemMaTbl /N Conun NyTeM BBEAEHWNS HOBbIX 3aMeCTUTENEN

nunm mogudukaumnen unu yaaneHnem CyLecTByowmx samectutenen, nnbo

5d) co LWEeno4YHON COnb HUNEKOTUHOBOW KUCNOThI doopmynbl (XI)

6

R 0

OK

N
H

X1)

— rae R® Takon, kak onucaH Bbie ans dopmynbl (1), MPYM 3TOM NOMyyYeHHoe
coeagunHeHne gopmynbl (I) 1 ero onTvyecknMe aHTUNOAbI UMW pauemarbl Wnnu conu
Heobsa3aTtenbHO MOoryT ObiTb nNpeobpasoBaHbl B gpyroe coeauHeHue dopmynbi (1) n ero
ONTUYECKNE aHTUMOAbI UNW pauematbl WM conu NyTeM BBEAEHUS HOBbIX 3aMeCTUTENEN

n/unm moaudukaumen unu yaaneHnem CyLecTByowmx samectmurenen, nmbo

5€) co cnoXxHO3MPHBLIM NPOM3BOAHBLIM HUMNEKOTUHOBOW KUCNOTbI ddopmynbl (XII)

RG

O
N
H
X1

— rae R takon, kak onvcaH Bbille Ans dopmysbl (1),

C NOy4YE€HNEM CITOXHO3UPHOro npomnssogHoro doopmynel (XII)
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R® 7
Alk
O/
N
1 5
R N\. \ R
74 N
R2 — Z 4
N R

(X1)

rae R', R% R®, R* R®u R® Takue, kak onvcaHbl Bbile gns dopmynbi (1),

N, HaKOHel, nocrneaHee COeAMHEHME OMbINAIT CUMbHBIM OCHOBAHMEM WK
KMCIOTOW, NMPY 3TOM MOMy4YeHHOE nponssogHoe doopmynbi (1) 1 ero onTu4eckne aHTUNoAbl
unu padematbl Wunm conu HeobsisaTenbHO MOryT ObiTb npeobpasoBaHbl B Apyroe
coeamnHeHne dgopmynebl (1) 1 ero onTMYeckne aHTMNoAbl N pademarbl Wunm conu nyTem
BBEAEHNS HOBbIX 3amMecTutenen u/wunn Moandukaymen unu yaaneHmnem CyLecTByoLWmx

3amecTuTenen.

7. dapmayesTnyeckaa Komnosvyusa, Bknovarowaa B cebs TepaneBTUYeCcKu
aphekTnBHOE KONMMYECTBO coeauHeHua dopmynel (1) mnn ero apmayeBTU4ECKU
npuemMmnemblx conen, GUONOrnyeckn akTMBHbIX MeTabonuToB, NponekapcTs, palemartos,
3HaHTUOMEPOB, ANacTepeoMepOoB, COMbBATOB N rMAPAaTOB Mo N. 1 B KAYeCTBE aKTUBHOMO

VHrpeaneHTa n papmMaLeBTUYECKM NPUEMINEMbIN HOCUTEb.

8. KombuHauus, Bknovarowaas B cebs TepaneBTUYeCkM apdekTuBHoe
Konu4ecTBo coeauHeHnst oopmynbl (1) unn ero papmaueBTUYECKN NPUEMMEMbIX COMNEN,
BUONOrnMYeckn akTUBHbIX MeTabonuToB, NpPONeKapcTB, pauemMaToB, 3HaHTUOMEPOB,
AnacTepeomepoB, CONbBaToB M rmapatos no n. 1 n ognH unun 6onee TepaneBTUYECKN

aKTUBHbIX COareHToB.

9. Cnoco6 npurotoBneHns apmayeBTUYECKON KOMNO3ULUA, AENCTBYIOLLEN
Kak MO3UTMBHLIW annocrepuyeckun moaynatop NAMK-B peuenTtopoB, OTRMHaOLMACS
CMELUMBaHMEM TepaneBTUYeckn 3adheKTUBHOrO Konmvectsa coeauHeHus dopmynbl (1)
unun ero apmMmayeBTUYECKN NPUEMNEMbIX conen, BMonornyeckn akTMBHbIX MeTabonuTos,
nponekapcTs, pauemaroB, 3HaHTMOMEPOB, ANACTEPEOMEPOB, COMNbBATOB M MMAPaToB Mo
n. 1 U ero onNTUYECKNX aHTMNOAOB WNW pauemMaToB WMWK CONen B KayecTBEe aKTUBHbIX

WHIPEeANEHTOB C hapMaLeBTUYECKN NPUEMIEMbIMI BCMOMOraTebHbIMM BeLeCcTBaMu.

10. CoegunHeHnue dopmynbl (1) nnn ero hapmaueBTUYECKn NPUEMNEmMbIE COnu,

Buonornyeckn akTMBHble MeTabonuTbl, MponekapcTBa, pauematbl, 3HaHTUOMEPbI,
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AnacrepeomMepbl, ConbBaTbl U rM4partbl NO n. 1 4ansa npuMeHeHna B kKavyecrtse NO3UTUBHOIO

annocrtepudyeckoro moaynsartopa T’AMK-B peyentopos.

11. CoegnHenve copmynel (I) wnn ero dapmayeBTUyeckn npuemnemMble
conu, Bruonornyeckn akTveHble MeTabonuTbl, NponekapcTea, payemarbl, 3HaHTUOMEPSI,
Anacrtepeomepbl, conbBaTbhl U ruaparbl No n. 1 AnNA NPUMEHEHWA MpU NeyYeHuu unu
npeaynpexaeHumn PacCTPONCTB, CBSA3aHHbIX c aKTMBHOCTbLIO MO3UTUBHbIX

annocrepuyecknx mogynatopos TAMK-B peuentopos.

12. CoegnHenne copmynel (I) uwnn ero apmayeBTUYECKU NpUEMMNEMbIE
conun, Buonornyeckn akTmBHble MeTabonuTbl, NponekapcTea, pauemaTtbl, 3HaHTUOMEPbI,
AnacTtepeomepbl, conbBatbl WU ruapatel N0 n. 1 ana npumeHeHuss no n. 11, rae
pacCcTpoONCTBO BbIOPaHO M3 rPynMbl NCUXUYECKNX PACCTPOUCTB (TaKMX Kak TPEBOXHOCTD,
MaHW4YecKoe  pacCTPOUCTBO,  MOCTTPaBMAarM4eckoe  pacCTPOUCTBO,  Aenpeccus,
WM30MPEHNS), HAPYLUEHUN HEPBHO-MCUXMYECKOrO pPasBUTMA (TakUMX Kak pacCTPOMCTBO
ayTM4ecKoro crnekrtpa, 06eCcCMBHO-KOMMNYMNbCUBHOE PAaCCTPOMCTBO, CUHAPOM NOMKOW X-
XPOMOCOMbI), KOFHWUTMBHbIX PacCTPOWCTB, 3MWMENCUM, ChacTUYHOCTW, PUTMAHOCTU
CKeNeTHbIX MbILL, CMIMHHOMOS3IOBbIX TPaBM, PACCeAHHOro CKNeposa, aMmoTpodrnyecKkoro
narepanbHOro ckneposa, uepebpanbHOro napanuya, acceHuyuanbHoro Tpemopa, 6onu
(HeBponaTu4eckon, BUCLEParbHOMN, OCTE0APTPUHECKON), 3noynotpebnenus
NCUXOAKTUBHLIMW  BeLeCcTBaMU  (KOKAWHOM, HWUKOTUHOM, arkorornem), OXUPEHUS,
KOMMYNbCUBHOO nepeejaHus, acTmbl, Kawns, HejepXaHus MoK,
ractpoasodareanbHOro pedrniokca, NpexoasLero paccnabneHns HXKHEro NMLLEBOLHOro

CVHKTEPA, CUHAPOMA Pa3pParkeHHOro KULLEYHMKA.

13. Cnoco6 neveHus u/vnn npepynpexaeHns pacctponctsa, TpebytoLlero
No3NTUBHOM annoctepuyeckon mogynsaumm [AMK-B  peuentopoB, OTNMYaKOLMNCS
BBEAEHMEM 3(PPEKTUBHOrO Konmuyectsa coeamHeHus cdopmynel (1) no n. 1 n ero
OMNTUYECKNX aHTUMOLOB UNN pauemMaToB W/WUMK CONENn, Kak TakoBbIX UMM B COYETAHMM C
dhapmauyeBTUYECKM MpUEMMEMbIMMA BCMIOMOraTenbHbiMM MaTepyanamm u T.n., 06bl4HO
NPMMEHSEMbIMM B papMaleBTUYECKMX Npenapartax, MnekonuTatrowemy, nognexaljemy

Ne4yeHunto.

14. Cnoco6 no n. 13, rae paccTponcTBo BbIGPPaHO M3 rpynnbl NCUXNYECKUX
PacCTPONCTB (TakMX Kak TPEBOXHOCTb, MaHNYeCKoe pPacCTPONCTBO, MOCTTPaBMaTUYECKOE
pacCTPONCTBO, Aenpeccusl, LWN30PEHUS), HaPYLLUEHUA HEPBHO-NMCUXMYECKOTO Pa3BUTUS
(TakKMX  Kak  pacCTPONCTBO  ayTMYEeCKOro  cnektpa, 06eCCMBHO-KOMMYNbCUBHOE
pPacCTpPONCTBO, CUHAPOM JTOMKOW X-XPOMOCOMbI), KOTHUTUBHbIX PACCTPONCTB, 3MNUIENCUN,

CNacTU4YHOCTU, PUTMAHOCTU CKEeneTHbIX Mbilly, CNMHHOMO3roBbIX TpaBM, pacCeAaAHHOro
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ckneposa, ammoTpodUYECKOro nartepanbHOro ckneposa, uepebpanbHoro napanuua,
3cceHymanbHoOro Tpemopa, 6onm (HeBponaTn4eckon, BUCLEpPanbHON, OCTE0aPTPUHECKON),
3roynoTpebneHns NCUxXoakTUBHbIMK BellecTBaMy (KOKauHOM, HUKOTMHOM, arkorornem),
OXWPEHWUS,, KOMMYIbCUBHOMO MNepeefaHus, acTMbl, Kawns, HeaepXaHus MouMu,
racTpoasodareanbHoOro pedrtokca, npexoadawero paccnabneHns HAXKHEro NMLLEBOLHOrO

ChVHKTEPA, CUHAPOMA Pa3fpPaXkeHHOro KULLEYHMKA.
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