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(57) Hacrosmee u3zoOpeTeHre OTHOCHTCS K COEMUMHEHHsAM, uMmetonmM dopmyny (I), w/um k ux comsm,

W/WIM WX TEOMETPUYSCKUM H30MEpaM, W/WIH UX CTEPEOM30MepaM, W/WIN X dHAHTHOMEpaM, W/HIN UX
pauemaraM, W/WIM UX AWacTepeoMepam, W/WiIM MX ONMOJIOTMYECKH aKTUBHBIM MeTaboJIHuTaM, /WU MX
NpOJIeKapCTBaM, M/WIM UX COJbBAaTaM, /MM UX THUApaTaM, W/WIH UX MOJMMOpPHBIM Gopmam, KOoTopbIe
UMEIOT CPOJCTBO M CENEKTUBHOCTh K CcyObenmHmIe anbda 5 penentopa A ramMma-aMHHOMACISTHOM
KHCIOTBl U ACHCTBYIOT KaK OTpHLATENbHbIE aliocTepudeckue Momyisatopsl o5 GABA, u, Takum
00pa3oM, TOIXOAAT ISl JISUECHHS MITH TPOHIAKTHKY 3a00JIeBaHui, CBsI3aHHBIX ¢ oS GABA 4-penientopa;
U300peTeHNEe TaKKe OTHOCHUTCS K CIIOCOOY MOMYUIEHHs yKa3aHHBIX COCOUHEHHH, K (hapMaleBTUYECKUM
KOMIIO3UIMSM, BKJIIOYAIOIIMM HX KaK TAaKOBble WJIM B KOMOMHAIMM C OJHMM WM Ooiiee APYTHMH
AKTHBHBIMH MHTPEIMEHTAMH, a TaK)Ke K UX IPUMEHEHHIO B Ka9eCTBE MEMKAMEHTOB.
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BULUUKITMYECKUME NMPOU3BOOHBIE KAK MOOYNATOPbLI a5 PELIENTOPOB GABAA

OBJTACTb TEXHNKA

Hacrosilee m3obpeTeHne OTHOCUTCS K coeauHeHuam, umewwmm dopmyny (1),
KoTopble 06naaaroT CPOACTBOM U CENEKTUBHOCTLIO K cybbeamnHuuam anbda 5 peyentopa
A ramma-amuMHOMAacnsIHOW KMCNoTbl (aHrn. gamma-aminobutyric acid A receptor subunit
alpha 5, cokpaweHHo a5 GABA,) 1 AENACTBYIOT Kak oTpuyartenbHble annocTtepuyeckme
moaynsTopbl a5 GABAA (a5 GABAA NAM (cokp. oT aHrn. “negative allosteric modulator”))
N, Takum oBpasom, NOAXOAAT ANS NEeYESHUA NN NPOPUNaKTNKK 3abonesaHnn, CBA3aHHbIX
c a5 peuentopa GABA,;, n3obpeteHne Takke OTHOCUTCHA K CnNocoby MOMyyYeHuss Takux
COeAVHEHNN, K hapMaleBTUYECKUM KOMMO3ULUSAM, BKMOYAIOLWMM TaKNe COEAUHEHMNS, U K

X NPUMEHEHUIO B Ka4YeCTBe MeJUKaMEeHTOB.

NPEAWECTBYIOUWNW YPOBEHb TEXHWKW

B ueHTpanbHOW HepBHOW cuUCTeMe ramma-amuHomacnsHasa kucnota (GABA)
ABNSAETCS OCHOBHbIM HEMPOMELNATOPOM TOPMOXKEHMS. PelenTopbl, YyBCTBUTEMbHbIE K
GABA, pensitca Ha fgBa OCHOBHbIX CeMencTBa: ynpasndemble nuraHgamm GABAa-

peuenTopsbl 1 cBasaHHble ¢ G-6enkom GABAg-pelenTopbi.

Ynpasnaembin nurasgamm  GABA,-peuenTop onocpeayeT 6onbluyld  YacTb
TOPMO3ALMX Heuponepesady B MO3ry Mrekonuralowmx. ITOT peuentop obpasosaH
NeHTaMmepoM, COCTOSLLMM N3 COBOKYNMHOCTU cybbeanHny (al1-6, B1-3, y1-3, 9, €, m, 6, p1-
3) (Olsen, Sieghart, Pharmacol. Rev. 2008, 60:243-260), obpa3syomx ynpaBnsembiu
nurangamu Cl-kaHan. Pacnpegenenne cybbeauHuUL BapbuMpyeTcsi B 3aBUCMMOCTM OT
yyacTka mosra u ctagumu pasBuTMS Mo3ra. Takoe cepbesHoe pasHoobpasme NpuBOAUT K
3HaUMTENbHbIM  BapuaumsiM TOPMO3SALMX HEWPOHHbIX MEXaHU3MOB W  CO3jaeT
BO3MOXHOCTU ANA orpejeneHHblX TepaneBTnyeckux smewatenscTts (Fritschy, Méhler, J.
Comp. Neurol. 1995, 359:154-194). dusumonornyeckas ponb U gapmakonornyeckme
npodounu  GABAA-pelyenTopoB  CUNMbHO  3@BUCAT OT  CTPOeHua  cybbeanHuy,.
OKCNEPUMEHTBI C FEHETUYECKU MOANMPULMPOBAHHBIMA MbILLAMW MOKa3anu, 4To COCTas
cybbeauHuy peuenTopa, B 4aCTHOCTU, OTHOCAWMXCA K cybTmnam o, B 3HAYUTENbHOW
cTeneHn  onpegensder  @apmMakonorMio  COEAMHEHUN, BO3AEWCTBYIOLUMX  HA
YYBCTBUTENbHbIN K OEH30MasenvHy annocTeEPUYECKNA MOAYMSATOPHLIM CanuT  (aHrn.
benzodiazepine-sensitive allosteric modulatory site, cokpaweHHo BDZ-cant) (Rudolph,
Knoflach, Nat. Rev. Drug Discov. 2011, 10:685-697). LUnpoko pacnpocTpaHeHHble a1-

CoAepKalme peuenTopbl OMOCPEeAyT CeaaTUBHOE W amMHesUpylollee AeCTBue, B TO
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BpEMS Kkak a2- u a3-cogepxalue peuenTopbl OTBEYalT 3@ aHKCUONMUTUYECKOE,
NPOTMBOCYAOPOXHOE U MUopenakcupytowee gencreme (Sieghart, Sperk, Curr. Top Med.
Chem. 2002, 2:795-816; Whiting ¢ coasT., Drug Discov. Today 2003, 8:445-450). Kak y
rPbI3YHOB, Tak U y NpUMaToOB peLenTopbl, cogepxawme as5-cybbveanHnybl (a5GABAARS),
NPEUMYLLIECTBEHHO  3KCMPECCUMPYIOTCS B rMnnokamne, W, MonarawT, YTO OHMU
3a4enCTBOBaHbl B KOrHUTUBHbIX PyHKUuax (Wisden ¢ coasT., J. Neurosci. 1992, 12:1040-
1062; Quirck ¢ coaBT., Neuropharmacol. 1996, 35:1331-1335; Sur ¢ coaBT., Brain Res.
1999, 822:265-270).

Takue a5-cogepalyne peLenTopbl B OCHOBHOM SIBMSIIOTCS BHECUHANTUHECKUMU U
onocpeayT ToHuveckoe TopmoxeHune (Caraiscos ¢ coast., Proc. Natl. Acad. Sci. USA
2004, 101:3662-3667). Wx TOpmMO3ssLlee BO3AENCTBME Ha BO3OYXKAEHME TMNaBHbIX
HEMPOHOB FMNNOKamna M KOpbl FOMIOBHOMO MO3ra MOXET OOBbSCHATb 3HAYUTENBHYIO POrb
05GABAAR B KOTHUTUBHOW LEATENBHOCTU, CNOCOOHOCTU K OOYYEeHMIO M namsaTtn U nx
NOTEHUManbHY TEPANEBTUYECKYIO MOME3HOCTb NPW PasfnYHbIX HAaPYLLEHMSX, NPUMEpDI
KOTOPbIX BKMKOYAKT WHCYNbT, KOTHUTUBHbBIE HapYLUEHWS, LUM30MPEHNIO, COCTOSIHUS,
CBSi3aHHblE C AeMEeHUMEN, unu 3aboneBaHusl, CBA3aHHbIE C HapyLUEHUEM COLManbHbIX

KOrHUTUBHbIX PyHKUMK (Soh, Lynch, Curr. Drug Targets 2015, 16:735-746).

PaHHuMKM  mogynaTopamu, Bo3gevcTeyowmmn  Ha BDZ-cant, sasnsoTtcs
HecenekTMBHble coeanHeHunst, Nubo aHxaHcepbl GABA, obnagatowme aHKCUONUTUHECKON,
cefaTUBHOW, aHECTE3UPYIOLLEN NN NPOTUBOCYLOPOXKHON akTUBHOCTLIO, MO0 YacTUYHbIE
6nokaTopbl, WHaye HasbiBaeMble OOpaTHbIMW aroHUCTamyM wnu oTpULaTenbHbIMM
annocrepuyeckumn mogynsatopamm (aHrn. negative allosteric modulator, cokpalleHHo
NAM), cnocobHble ycunmMBaTb KOFHUTMBHbIE BO3MOXHOCTW. B KNMHMYECKOW npakTuke
aroHNCTbl M noTeHyuupyowme daktopbl GABAA-peLEenToOpoOB XapaKTepu3yrTCs Kak
addekTmBHbIE nekapcTBeHHble cpeactea (Foster, Kemp, Curr. Opin. Pharmacol. 20086,
6:7-17), B 1O Bpemsi kak NAM [0 HacTosllero BpPEMEHW WCCreaoBanu TOMbKO B
NMOBEAEHYECKMX 3KCMEPUMEHTAX C XKMBOTHbIMW, XOTH TaKXKe M3BECTHbl OYEHb HEMHOrME
nccneposaHnsa ¢ ydactnem yenoseka (Soh, Lynch, Curr. Drug Targets 2015; 16:735-746).
PesynbTaTbl yKasblBalOT Ha MNOMNE3HOE AEWCTBME, OAHAKO HECEneKTUBHOE AEWCTBUE
NEeKapCTBEHHbIX CpeacTB Ha MHorme cybTtunel GABA-peuentopos npmBoAUT K
HexenartenbHbIM NoB6o4YHbIM sBneHnam B LIHC (4eHTpanbHOW HEPBHOW CUCTEME), TakuUm
KaKk cefaTuBHbIN 3(PAEKT, amMHEe3Ud, neKapCTBEHHas 3aBUCUMOCTb, TPEBOXHOCTb,
BO3OyXaeHne vnn cygoporn. Takum obpasom, uccnegosaHmsa GABA HaueneHbl Ha

cos3jgaHne HOBbIX nNeKapCTBeHHbIX CpPpeacTB, KOTOPble CenekTMBHO HaueleHbl Ha
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crneynduyHble cybtnnbl GABAA-peyenTopos, kotopble BkrtodaT a5GABAARs (Mohler,
Adv. Pharmacol. 2015, 72:1-36).

NctoweHne nonynayum a5-cybbeanHuy nNO3BOMUIO  pacKkpbiTb ponb  a5-
cogepxalmnx peuentopos B HeWpoHarnbHou nnactudHoctu (Martin ¢ coasrt., J. Neurosci.
2010, 30:5269-5282) 1 BbICOKOHACTOTHbLIX OCUMNNAUMSAX HenpoHHom ceTtu (Glykis ¢
coaBT., J. Neurosci. 2008 28:1421-1426), T.e. B npoyeccax, PyHAAMEHTANbHO
onpeaensowmnx BHMMaHWe, ob6paboTky MHOpMaUUM U namsaTb. [eHeTnyeckoe unu
hapmakonornyeckoe CHmkeHne yHKUMM a5-cybbeauHuy NpUBOAUT K 3HAYUTENbHOMY
YNYULLIEHNIO KOTHUTUBHBLIX OYHKLUMWA B 3KCnepumeHTax ¢ rpbidyHamm (Mohler, Rudolph,
F1000Research, 2017 6[F1000 Faculty Rev]:101). 3kcnepumeHTbl kak in vitro, Tak wn in
vivo nokasanu, 4to oTpuyartenbHas annocrtepuyeckas moaynsauymsa a5 GABA, — 310
MEPCNEKTUBHBIA MNYTb AN NEYEeHUs Unn NPOMUNAKTUKMA PasMNYHbIX MNATONOMMYECKMX
COCTOSIHUA uUnn ux cumnTomoB. Kak 1M oXmaanocb, CEenekTMBHblE OOpaTHble arOHUCTbI
a5GABAAR, a umenHo: NGD 97-1 (Bednar ¢ coast., Clin. Pharmacol. Ther. 75, 2004
75:P30), a5lA (WO 02/06285 A1; Dawson ¢ coasT., J. Pharmacol. Exp. Ther. 2006,
316:1335-1345; Braudeau c coasT., J. Psychopharmacol. 2011, 25:1030-1042), L-
655,708 (Quirck ¢ coaBst., Neuropharmacol. 1996, 35:1331-1335; Atack ¢ coasT,,
Neuropharmacology 2006, 51:1023-102), a5IA-Il (WO 98/50385 A1; Collinson ¢ coasT.,
Psychopharmacology 2006; 188:619-628), MRK-016 (WO 99/67245 A1; Atack c coasT.,
J. Pharmacol. Exp. Ther. 2009, 331:470-484), HT-2678 (Gupta c coasT., 241" ACS
National Meeting, Anaheim, CA, 27-31 mapta 2011 r., MEDI 17), PWZ-029 (WO
2007/018660 A2; Savic ¢ coaBT., Brain Res. 2008; 1208:150-159; Biawat, aucceprauyus B
University of Wisconsin-Milwaukee, asryct 2014 r.), TB-21007 (Chambers ¢ coasT., J.
Med. Chem. 2003, 46:2227-2240), ONO-8590580 (Higashino ¢ coasT., XX/V International
Symposium on Medicinal Chemistry, Manchester, UK - 29 asrycta 2016 r., Abstract P280;
Kawaharada c coasT., J. Pharm. Exp. Ther. 2018, 366:58-65), RO4938581 (Ballard c
coaBsT., Psychopharmacology 2009, 202(1-3):207-223), R0O4882224 (Knust c coasT.,
Bioorg. Med. Chem. Lett. 2009, 19:5940-5944), 6acmucanun (aurn. basmisanil) (WO
2009/071476 A1; WO 2012/059482 A1; Hipp ¢ coasT., Neuropsychiatric Electrophysiology
2016, 2(Suppl 1):A20) n cenektmBHbin a5GABAAR KOHKypeHTHbI Onokatop S44819
(Gacsalyi ¢ coasTt., Neuropharmacology 2017, 125:30-38) okasanucb 3(PEKTUBHbIMU
cpeacTBaMU AN CHWKEHWUS] KOTHUTUBHBIX HaPYLUEHUA B AOKIMHUYECKNX UCCNELOBaHMSAX
N HE UMENN aHKCUOrEHHbIX MOBOYHBIX SIBMEHUA, A Takke CNOCOOCTBYHOLUMX Pa3BUTUIO
Cyaopor wnu asuratenbHbiXx MOOOYHbIX sBRNeHMA. BnnaHme ab5lA,  ynydwarowee

KOTHUTMBHblE  PYHKUMKM, ObINno  MokasaHo Ha  340pOBbiIX  AobOpoBonbuax B
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npeasaputenbHOM NUNoTHOM uccnegosaHum (Nutt ¢ coasT., Neuropharmacology 2007,
53:810-820). Kpome Toro, BBeaeHue OGacmucaHuna (kogq RG1662 mnn RO5186582),
KOTOpbIM npeactaeBnseT cobon a5-cenekTMBHOE COEAUHEHME, Haxoasileecs B CTaguu
KMMHUYECKNX WCMNbITAHUA ANA NEYEHUs CBA3AHHbLIX C LUM3OPEHUEN KOTHUTMBHbIX
HapyLleHUn (NCT02953639), npnsoauno K  3HauuMTernbHOMY NOBbILLEHWUIO
BbICOKOYaCTOTHbIX raMma-ocumMnnaymi Ha anektTpoaHuyedanorpamme (330N y naymeHTos
C cuHgpomom [layHa, YTo ykasbiBaeT Ha noTeHuyuansHoe obneryarliee BO3aencTBme Ha
KOrHUTUBHbIE yHKUMKM (Bolognani ¢ coast., 67th Annu. Meet. Am. Acad. Neurol.
Washington, DC, 23 anpensa 2015 r., Abst. P6.273). [lo HacTosilero BpemMenn He 6bino
onyOnmMKOBaHO AaHHbIX O HanmM4uMK Y KIWMHUYECKN WCMbITaHHbIX a5-6nokatopoB a5SIA,
S44819 unu 6acmucaHuna BpeaHbix NoboyHbix Bosgenctemn Ha LIHC (Atack ¢ coasrt.,
Pharmacol. Therap. 2010, 125:11-26; Darmani ¢ coasT., J. Neurosci. 2016, 36:12312-
12320; Wandel c coasT., Eur. Neuropsychopharmacol. 2015 25(Suppl2):S259). Ha
OCHOBaHWM  A@HHbIX  AOKMMHUYECKMX WU KIUHUYMECKMX  UCCMEAOBAHUM  MOXHO
MPOrHO3MpoBaTb GNaronpuUATHLIA KIMHUYECKMN NPOUIb CENMEKTUBHBLIX OTPULATENbHbIX

MO YNATOPOB a5-cybbegnHu.

Taknm obpasom, Onarogapsa cneuynuyHorn QOYHKUUMKM U CTPYKTYPUPOBAHHOMY
npodounio akcnpeccun a5GABAAR B LUHC, cenekTBHOe 1 OCTOPOXHOE BMELLATENbLCTBO,
oTpyyarenbHO  mMoaynuvpylowee  ux  PYHKUUIO,  MOXET  OKasblBaTb  MOnesHoe

TepanesTU4yeckoe BO34ENCTBUE B OTNUYMNE OT HECENEKTUBHBIX areHTOB.

Takum  obpasom, coeauHeHus, obnajalowpme BbICOKMM  CPOACTBOM U
cenektmBHocTbio K a5GABAAR, T.e. GABAA a5 NAM, cOOTBETCTBEHHO, MOryT ObITb
NMPUMEHEHbI KaK TakoBble UNKM B KOMOWHaUUW ¢ ogHUM nnu 6onee ApyruMn akTUBHbLIMU
WHrpeaueHTamn, Ans nedYeHust unu  npodduMnakTUKM  HapylweHun  (PacCTPOWNCTB)
LleHTpanbHON HEPBHOW CUCTEMbI, B KOTOPbIX OAWH U3 CUMMNTOMOB W/WNM CUHAPOMOB
3abonesaHusa moxeT ObITb cBA3aH ¢ a5 peuyentopa GABAA. HapyweHus (paccTtponcrtsa)
BKIto4aroT, 6e3 orpaHvyeHnn, HEMPOKOTHUTMBHbIE HapyweHunsa (Collinson ¢ coasTt., J.
Neurosci. 2002, 22:5572-5580), Takme kak 6onesHb AnburerMmepa (adrn. Alzheimer’s
disease, cokpawleHHo AD) (Kwakowsky c coaBT., J. Neurochem. 2018, 145:374-392;
Solas ¢ coaT., Curr. Pharm. Des. 2015; 21:4960-4971; Wu ¢ coast., Nat. Commun.
2014, 4159), npoagpomanbHyto AD u nerkne korHuTueHble pacctponctesa (Maubach, Curr.
Drug Targets CNS Neurol. Disord. 2003, 2:233-239), BacKynsipHbl€ KOTHUTUBHbIE
HapyLeHns n BackynspHyio gemeHuyuto (Gacsalyi ¢ coasT., Eur. J. Pharmacol. 2018,
834:118-125), noGHO-BUCOYHYD nOBapHylo AereHepayuto, BKMAYawWwyw nobHo-

BUCOUYHYIO AEMEHLMIO, MPOrpeccupyownn HagbagepHbIM napanuy n KoptTukodasanbHbIN
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cuHapom (Murley, Rowe, Brain 2018, 5:1263-1285), 6one3Hb anddysHbix Teney Jlesu
(Khundakar ¢ coasT., Acta Neuropathol. Commun. 2016, 4:66), BO3pacTHble HapyLleHWs
namsaTU U CHMKEHME KOTHUTMBHbIX crnocobHocten (Koh ¢ coaeT., Neuropharmacology
2013, 64:142-152), KOrHUTUBHbIE HAaPYLUEHWS, CBSA3aHHblE C PakOM MO3ra, KOTOPbIA
BKrtovaeT, 6e3 orpaHmyeHnn, megynnobnacrtombl (Sengupta ¢ coast., CNS Oncol. 2014,
3:245-247), nocneonepauunoHHyto aemeHuyuto (Cheng ¢ coasT., J. Neurosci. 2006,
26:3713-3720), Bbi3aBaHHy0 BocnaneHnem gemeHuyuio (Wang ¢ coast., Cell Rep. 2012, 2:
488-496), KOrHUTUBHbIE HapyLLEHNS, CBA3aHHbIe ¢ 3aboneBaHusIMK, BKoYaowmumm, 6es
OrpaHMYEHNA, MUTPEHb N TEH3MOHHYIO ronoBHyto G6onb (Russo ¢ coast., Am. J. Hum.
Genet. 2005, 76:327-333), paccesHHbIn cknepos (Stefano, Giorgio, Brain 2015, 138:2467-
2468), 6onesHb [NapkuHcoHa (Blaszczyk, Front Neurosci 2016, 10:269-277), anMnencuto
(Schipper ¢ coast., Mol. Neurobiol. 2016, 53:5252-5265), cMHAPOM MMNEPaKTUBHOCTM C
4ed1UNTOM BHUMAHUA N CUHAPOM Aedbhuymta BHUMaHUA y B3pochblx (Bollmann ¢ coasrT.,
Transl. Psychiatry 2015, 8:€589; Edden c coasTt., Arch. Gen. Psychiatry 2014, 69:750-
753) wnm  gpyrme  3abonesaHus  LUHC, Bknovawowme, 6e3  orpaHuyeHun,
nocTTpaBmMaTudeckoe crpeccosoe paccrtponctso (Lu ¢ coast., Neuronal Plast. 2017,
2017:5715816), wmnsodperHnto (Guidotti ¢ coasT., Psychopharmacology 2005, 180:191-
205), nonoxutenbHble, oTpuyatenbHble W/WMW KOTHUTUBHbIE CUMMNTOMbI, CBS3@HHbIE C
wm3odpeHmen (Asai ¢ coasT., Schizophrenia Res. 2008, 99:333-340; Gill ¢ coasrT.,
Neuropsychopharmacology 2011, 36:1903-1911; Hauser ¢ coaBT., Mol. Psychiatry 2005,
10:201-207; Redrobe ¢ coasT., Psychopharmacology 2012, 221: 451-468), bunonsipHble
pacctponctea (Otani ¢ coasT., Neurosci. Lett. 2005, 381:108-113), pacctponcrsa
ayTucTudeckoro cnektpa (adrn. autism spectrum disorder, cokp. ASD) (Mendez ¢ coasT.,
Neuropharmacology 2013, 68:195-201), cuHapom nomkon X-xpomocombl (Curia ¢ coasT.,
Cereb. Cortex 2009, 19:1515-1520), cuHapom [Mpagepa-Bunnn (Bittel ¢ coasT., J. Med.
Genet. 2003, 40:568-574), cuHgpom [ayHa (Braudeau ¢ coasT., J. Psychopharmacol.
2011, 25:1030-1042; Martinez-Cue ¢ coaBT., J. Neurosci. 2013, 33: 953-966), 6onesHb
XaHTuHrroHa (Du ¢ coaBT., Front Mol. Neurosci. 2017, 10:198), HepodunbpomaTtos Tuna |
(Ribeiro ¢ coast., Cortex 2015, 64:194-208), HapyweHua cHa (Mesbah-Oskui ¢ coasT.,
Neurotoxicol. Teratol. 2017, 61:115-122), ankoronusm (Stephens ¢ coasTt., Eur. J.
Pharmacol. 2005, 526:240-250), ankoronbHbli cuHapom nnoga (Toso ¢ coasT., Am. J.
Obstet. Gynecol. 2006, 195:522-527), acdbdekTmBHble paccTponctea (Carreno ¢ coasT.,
Int. J. Neuropsychopharmacol. 2017, 20:504-509; Choudary c coasT., Proc. Natl. Acad.
Sci. USA 2005, 102:15653-15658; Fischell ¢ coast., Neuropsychopharmacology 2015;
40:2499-2509), ncuxotmnyeckme pacctporctea (Wearne ¢ coasT., Neuropharmacology

2016, 111:107-118), NCUXOTMYECKME pPACCTPOUCTBA, BbI3BaHHbLIE YynoTpebneHnem



10

15

20

25

30

6

ncuxoakTuBHbIX BewlectB (Neugebauer ¢ coaBT., Behav. Brain Res. 2018, 342:11-18),
TpeBOXHbIEe paccTponcta (Behlke ¢ coasT., Neuropsychopharmacology 2016, 41:2492-
2501; Botta ¢ coasTt., Nat. Neuroscience 2015, 18:1493-1500), HapyLwleHUs, CBA3aHHbIE
co ctpaxamu (Botta ¢ coasT., Nat. Neuroscience 2015, 18:1493-1500; Crestani ¢ coasT.,
Proc. Natl. Acad. Sci. USA 2002, 99:8980-8985), HapyLUeHMs1, CBA3AHHbIE CO CTPECCOM
(Fischell ¢ coasTt., Neuropsychopharmacology 2015; 40:2499-2509), noseaeH4YecKkue
3aBMCUMOCTM UNnN HapkoTudeckme 3asucumoctn (Mick ¢ coast., Addict. Biol. 2017,
22:1601-1609), nHcynbeT (Clarkson ¢ coaBt., Nature 2010, 468:305-309; Lake ¢ coasT., J.
Cereb. Blood Flow Metab. 2015, 35:1601-1609), HeBponaTtudeckme 6onu (Xiao ¢ coasT.,
Proc. Natl. Acad. Sci. USA 2002, 99:8360-8365) n BocnanutenbHble 6onn (Bravo-
Hernandez c¢ coaBT., Eur. J. Pharmacol. 2014, 734:91-97; Munro ¢ co0aBT.,
Neuropharmacology 2011, 61:121-132). MoaynuposaHne a5GABAAR Takke moxeT ObiTb
MONE3HbIM MPU NevYeHnn 3aboneBaHnn U COCTOSIHUMA, NPUMEPbI KOTOPbLIX BKMNoYaroT, 6e3
orpaHudeHnn, OpoHXOoCyXmBawwme 3aboneBaHus, TakMe Kak, Hanpumep, acTtma,
XpOHMYeckoe obCTPYKTUBHOE 3aboneBaHne nerknx n GpoHXonynbMoHanbHas gucnnasus
(Gallos ¢ coast., Am. J. Physiol. Lung Cell Mol. Physiol. 2015, 308:L931-942; Mizuta ¢
coasT., Am. J. Physiol. Lung Cell Mol. Physiol. 2008, 294:1.1206-1216;). B yacTtHoCTW,
oXMpaaeTcsa, uYTO coeguHeHusl, cnocobHble moaynupoBate a5GABAAR, Oyayt
NEePCNEKTUBHBbIMM KaHAnAaTaMu Ansi NEeYEHNss HENPOKOTHUTUBHBIX HapyLleHun, 6onesHu

Anburenmepa 1 Wn3ogpeHni.

B paHHom obnactyu TEXHWUKM U3BECTHO MHOXECTBO CTPYKTYPHO Pasnn4yaroLmXCs
coeavHeHnn, Bo3gencTeyowmx Ha a5 cybveauHuuyy peuentopa GABAA (Guerrini ¢
coaBT., Expert Opin. Ther. Patents 2013, 23(7):843-866), kOTOpble BKMOYaOT
npou3BogHble usokcasona (Hanpumep, WO 2009/071464 A1, WO 2009/071477 A1, WO
2010/097368 A1, WO 2010/112475 A1, WO 2010/127978 A1) n Tpuasona (Hanpumep,
WO 2012/062687 A1, WO 2014/001281 A1).

HekoTopble npoM3BOAHbIE M30KCa3ona W Tpuasona, paccMaTpvBaemMble B
kadyectBe aroHuctoB peuentopa NR1 H4 (dapHesongHoro X- mnu FXR-peuentopa),
pPacCMOTPEeHbl, Hanpumep, B NareHTHbIX AokymeHtax WO 2017/133521 A1, WO
2013/007387 A1, WO 2008/157270 A1 wnn WO 2007/140174 A2. Kpome TOrO,
MPOU3BOAHbIE TETParnapPON3OXMHOMNMHA, paccMaTpyMBaEMble B KauyeCTBE MOZYNSITOPOB
LXR (X-peuentopa neyeHu), pacCMOTPEHbl, Hanpumep, B NaTteHTHOM AokymeHte WO
2007/047991 A1.
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HecmoTpss Ha MHOroOYMCNEHHOCTb uccrneaoBaHu KU moaynsaTopoB a5 GABAs-
peuenTopa, BCe eLe umeetca HeobXo4UMOCTb MOMYyYEHUS COELUHEHUN, KOTOPbIE MOTyT

ObITb NOAXOASALMMMN ANS NTEYEHMS UNKn NpobmnnakTuku 3abonesaHunii, onocpeayembix ad
peuentopa GABA,.

5 CYWHOCTb M3OBPETEHUA

Hacrtoswee nsobpeteHmne oTHOCUTCS K coeanHeHuam, nmetowwmnm copmyny (1):

(Doinin s
\n
N
wﬁ%
1
R

A npeacrtasnsieT cobon

0 \ D‘j N~N
N N N
Y N7 7

~

roe

10 mww rpynny, ’W""' rpynny min ™ rpynny,

R' npeacraenset cobol BOgopoA UMK ranoreH,

KaXkabl U3 N U M HE3aBUCUMO cocTasnsaeT 1 unm 2,

R? npepcraensieT coboii BOAOPOA; Cisankun, Heobs3aTenbHO U HE3aBUCUMO
3aMeLleHHbIn ogHMM unn Bonee atomamu ranoreHa, Cijankokcn, -S(O),-Cq4ankmunom
15  umu R* NR*R® unu R®,

kaxabil U3 R* u R® HezaBucumo npeacTasnsieT coboit Bogopoa, Cisankun unm RY;

urm R* n R® coBmecTHO apyr ¢ Apyrom n ¢ atoMom N, K KOTOPOMY OHW MPUCOELUHEHI,

06pasyoT Heoba3aTeNbHO 3aMELLEHHbIN FrEeTEPOLVIKIT, U

R® R® n R’ npeacrasnsier coboll Heobs3aTenbHO 3aMeLLEHHbIN YrnepoAHbIN
20  LMKN, reTepoLyKI UMK reTepoapur,

wwnnm K UX Cconam  WuUnM  UX  TEOMETPUYECKMM  M3oMepam wunm  unx
cTepeousomepam Wunm KX  SHaHTUOMepaMm W/wunu Kux pagemaram  Wunum ux

aAnacrepeomepam wwvnm unx OBGunonorndeckn akTMBHbIM MeTabonuTam Wunu  nx
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nponekapcTteam wunnm ux conbBatam Wunn ux rugparam Wunm ux nosIMMOPEHbLIM

dopmam.

Hacrosuee mns3obpeTteHne OTHOCUTCA K COeAUHEHMo, umetowemy dopmyny (1),
NPVBEAEHHYIO BbIle, MOAXOAALEMY ANA MPUMEHEHUS B NEeYeHUN unu npodunakTuke
3abonesaHumn, nmerowmx oTHoweHne k a5 GABAa-peuentopa (T.€. Kk cybbeamHuyam ab

peuentopa GABA,).

HacTtosiee m3obpeTeHne OTHOCUTCS K MPUMEHEHWUID COELUHEHUS, UMEIOLLEro
dopmyny (1), NnpuBeAEHHYIO Bblle, ANS NONyYeHUA (M3roTOBMEHNS) MeAuKameHTa Ans
neyeHns unu npodPunakTMku 3abonesBaHnn, UMeLWMX OTHoweHue k a5 GABAa-

peuenTopa.

HacTosiee unsobpeTeHne OTHOCMTCH K Cnocoby neyeHus nnm npodunakTukn
3abonesaHun, umerowmx otHoweHne k a5 GABAa-peuenTopa, rge cnocob Bknoyaet
BBEAEHME CYOBLEKTY, BKMOYAsh YEnoBeKa, HYXJaloWeEMyCs B TakOM FEYEHUN Unn
npeaoTBpaLeHnM, 3PPEKTUBHOIO KONMYECTBA MO MEHbLUEN MEPE OAHOMO COEAUHEHMUS,

umetowlero oopmyny (1), npuBeaEHHYIO BbiLLE.

Hacrosiwee wu3obpeTeHne OTHOCUMTCA K KOMOUHUPOBAHHOMY MPUMEHEHUIO
coefuHeHnn, nverowmx dpopmyny (1), NPMBEAEHHYIO BbIWE, C O4HMM WU Bonee Apyrnmu
aKTMBHbBIMWU WHrpejueHTamMu ANS NevYeHna unv npodunakTuku 3abonesaHun, UMEoLmnX

oTHoweHwne k a5 GABA-peyenTopa.

Hacrtosiee wusobpereHne OTHOCUMTCA K hapMaleBTUYECKMM  KOMMO3ULUSM,
cogepxawmum coeguHeHue, nmerowee dopmyny (I), NnpMBEAEHHYIO BbIlle, B KavyecTBe

aKTUBHOIO UHrpegueHTa.

Hactosiee usobpeTeHne OTHOCUTCA K MeauKkameHTam (KOMOVMHWPOBAaHHbIM
hapmaLeBTUYECKUM KOMMO3ULUSM), BKITHOYAIOLWMM KOMOMHALWIO COEAUHEHUS, UMEIOLLErO

dopmyny (1), NpMBEAEHHYIO BhiLLE, U O4HOIO Unu 6onee Apyrux akTUBHbIX MHIPEANEHTOB.

Hacrtosiwee wusobpereHne OTHOCUMTCA K hapMaleBTUYECKMM  KOMMO3ULUAM,
cojepXallum B Ka4yecTBe aKkTMBHOIMO UHrpeaueHTa coeguHeHune, nverlee copmyny (1),
NPVBEAEHHYIO BbIE, KaKk TakoBOe unv B koMOBuHaumm ¢ ogHum unu Gonee apyrumm
aKTMBHbIMW  VHIPEAVEHTaMW, rAe KOMMO3ULUW NPUMEHSIOT ANS  NEYEHUs  unu

npodunakTukn 3abonesaHnin, MMerLnX oTHoweHne k a5 GABA-pelenTopa.

Hactoswee un3obpeTeHne OTHOCUTCS K Crnocoby nonmyyvyeHust COeAMHEHUN,

nmetromx popmyny (1), NpMBEAEHHYIO BbILLE.



Hactosilwee  wun3obpeTeHne  Takke  OTHOCUTCA K XMMWYECKOMY  Unu
dapmayeBTUYECKOMY  MOMYYEHUIO  hapMaLeBTUYECKMX  KOMMO3ULUUK, COAepX)aLymx
coeauvHeHna, wumewwme dopmyny (1), npuBeaeHHYO BbIWe, Kak TakoBble WM B

KOMOWHaLMM C Og4HUM Unu Bonee 4pyrmMy akTUBHBIMU UHTPEAVNEHTAMM.

5 CBEAEHWA, NMOATBEPXKAAIOWWE BO3SMOXKHOCTb
OCYWECTBINEHNA NW3OBPETEHUA

Hactoswee mnsobpeteHne OTHOCUTCS K coeauHeHusm, mmetowmm dopmyny (1),

UMELMM CPOACTBO U CENEKTUBHOCTb MO OTHOLLEHUIO K coaepallemy cybbeanHuubl
anbba 5 peuentopy A ramma-ammHoOMacnsiHom kucnotbl (peuentopy a5 GABAA) u

10  LEWCTBYIOLUM Kak oTpuuaTenbHble annoctepuyeckne MoAynatopbl peudentopa ab
GABA,, koTopble, Takum o00pasom, MOAXOAAT ANA NeYeHns unn npoduUnakTukm
3abonesaHun, umewwmx oOTHoweHue k a5 GABAa-peuentopa; msobpeTeHune Takke
OTHOCUTCA K Crnocoby nony4YeHus Takmx COeAWHEHMW, K apmalyeBTU4ECKUM
KOMMO3ULUAM, BKMNIOYAIOWMM Takue COeAMHEHUS Kak TakoBble UM B KOMOMHauum C

15 ogHUM unu Bonee ApPYruMU akTUBHLIMU UHIPEAMEHTAMW, N K UX NPUMEHEHUIO B KayecTse

MeJUNKaMeHTOB.

Hacrtosuee nsobpeteHmne OTHOCUTCS K CoeanHeHuaM, nmetowmm copmyny (1):

R
rae
20 A npeacrtasnsieT cobon
O \ D‘j N-N"
N N N
YV N A
e rpynny, e rpynny nnm rpynny,

R' npeacrasnsieT coboi BOgopOs, UNK rarnoreH,

KaxkabI U3 N 1 M HE3aBUCUMO cocTasndaeT 1 unm 2,
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R? npepcraensieT coboit BoAopoa; Ci.sankun, HeoBs3aTenbHO U HEe3aBUCUMO
3aMeLleHHbIn ogHMM unn Bonee atomamu ranoreHa, Cijankokcn, -S(O),-Cqsankunom

unn R* NR*R® unu RS,

kaxabiii 3 R* n R® HesaBncumo npeactasnsieT coboit Boaopoa, Cqsankun unm R7;
i R* n R® coBmecTHO apyr ¢ apyrom 1 ¢ atomoM N, K KOTOPOMY OHU MPUCOSAMNHEHI,

o6 pasyoT HeobA3aTeNbHO 3aMELLEHHbIN reTePOLVKIT, U

R® R® n R’ npeacrasnsier coboll Heobs3aTerlbHO 3aMeLLEHHbIN YrnepoAHbIN

LMKI, reTepoLMKI Unn retepoapun,

wwnnm K UX CconmsM  WUAM  UX  TEOMETPUYECKMM U30MeEpaM Wunu ux
cTepeousomMepam Wunm KX  SHaHTUoOMepam Wunu ux padgemaram  Wunum unx
anacrepeomepam wwunnm unx OMONOrM4YecKn akTMBHbIM MeTabonuMTam  wwunu  unx
nponekapcTteam Wunum ux conbBatam Wunm ux rugparam Wunm ux nosiMMopdHbIM

dopmam.

Ecnn He ykasaHo nHoe, BCE TEXHUYECKME U HAY4YHbI€ TEPMMHbI, YTOMUHAEMbIE B
HacTosiwen paboTe, NMEKT 3HaJYeHne, U3BECTHOE crneumanucty B obnactm TEXHUKK, K
KOTOPOW OTHOCUTCS HacTosilee nsobpeteHne. HecmoTps Ha TO, YTO ANS BOMMOLEHMS
unn aHanmsa un3obpereHns MoryT ObiTb NPUMEHEHbI cnocobbl U MmaTepuansl,
aHanorMuyHble WNM 3KBMBANeEHTHble cnocobam u matepuanam, pPacCMOTPEHHbIM B

HacTosLwen paboTte, nogxoasawme cnocobbl U MaTepuarnbl PAaCCMOTPEHbI HMXKE.

Ecnn He ykasaHO WHOe, WCMonb3yemMas HOMEHKnatypa OCHOBaHa Ha

cuctemartmyeckon HomeHknartype IUPAC.

Ecnn He ykasaHO uwHoe, niobas OTKpPbITas BaNneHTHOCTb Ha aTtome Yrnepoaa,
KMCnopoaa, cepbl WM asoTa B CTPYKTypax, NPUBEAEHHbIX B HacTosiwen paboTte,

yKasblBaeT Ha NPUCYTCTBME BOAOPOA.

Hwxe npuBepeHbl onpeaeneHusi o6LmMx TEPMUHOB, YNOMUHAEMbIX B HACTOSILLEN
paboTe, He3aBWCMMO OT TOro, NPMBEAEHbl N Takne TEepPMMHbl Kak TakoBble UMK B

kOMBMHaUWK C LpyrMuy rpynnamu.

“‘HeobasatenbHbin® unm “HeobBsizaTenbHO” O3Ha4yaeT, 4YTO paccmaTpyMBaemoe
aanee cobbiTne nnm obCToATENLCTBO MOTYT HE MPOUCXOAUTb, U YTO OMUCaHWNE BKIOYaET
NMPUMEPbI, B KOTOPbIX COObITUE UMM OBCTOATENLCTBO NPOVUCXOAMNT, U NPUMEPDI, B KOTOPbIX

cobbiTe nnmn o6CcToATENLCTBO HE MPOUCXOAMNT.
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TepMmuH “3amecTutens” o3Ha4yaeT aTtoM UNKU rpynny atomMoB, 3ameLlalomnx aTtom

BOAOPOAA B UCXOAHOWN MOMEKyrne.

TepMyH “3aMeLleHHbIN” YKa3blBAET Ha TO, YTO ONpeaeneHHas rpynna UMeeT O4uH

unn donee 3amecTUTeENen.

Mpn ykasaHuUn KONMYECTBa 3amMecTUTenen TEPMUH “oamMH unm 6onee” OTHOCUTCH K
AManasoHy, COCTaBMnsOWEMY OT OAHOrO 3amecTUTens A0 MaKCUManbHO BO3MOXHOMO
KonMyecTBa 3aMeLeHUn, T.€. OT 3aMeHbl OAHOro atoma BOAOPOAA A0 3aMeHbl BCEX
aTomMoB Bogopoga 3amectutensamu. [NpeanoyTuTenbHbIMU ABMASIOTCS OAWH, ABa U TPU

3amMmecTtuTenda y gaHHoro atomMma, B 4aCtHOCTHU, y atomMa yrnepoaa.

Ecnu rpynna MoxeT UMEeTb MHOXECTBO 3aMecTUTenen 1 npueBeaeHa COBOKYNHOCTb
BO3MOXHbIX 3amMecTuTenen, TO 3aMecTuTenu BblIBMpaloT He3aBUCUMO, U OHU He

00A3arenbHO A0MmKHbI ObITb OAWHAKOBLIMU.

hAL

TepMuH “HesaMelleHHbIN” O3Ha4yaeT, 4TO onpejensiemas rpynna He WMeer

3amecTuTenen.

TepmnH  “HeobsAsaTenbHO  3aMELUEHHbIN®  O3Ha4vaeT, 4To mobon  atom
onpeaensieMon rpynnbl HE WMMEET 3amMecTuTenen unm sameweH ogHum unn Bonee
3amMecTuTenen, He3aBMCMMO BbIOPaHHbIX W3 Trpynnbl BO3MOXHbIX 3amecTtutenewn. [lpu
yKkasaHuM KonuyecTtsa 3amectuTenen TepMuH “oauH unu bonee” o3HayaeT OT OAHOro
3amecTuTens A0 MakCMManbHO BO3MOXHOIMO KONMU4YecTsa 3amectuTenew, T.e. OT
3amMelleHnss OgHOro aroma Bojopoja A0 3aMeleHus BCex aToMOB BOAOpPOAa
3amecTutenamMmn. Bo3amoXHble 3amecTuTenn BKMYaloT, 6e3 orpaHuyeHun, Ci4ankun,
Ci.sankokcy, ranoreH, ranoreH-Cq_qankun, ranoreH-Cq_4ankokcu, ruapoKcun, OKCorpynny u

noao0Hble 3aMECTUTENNMN.

TepmuH “Ciankun” kak TakoBOW wMnM B kOMOMHauMM C Apyrumu rpynnamu
O3Ha4yaeT HepasBETBIMEHHbIN WMNW pPasBEeTBMNEHHbIA, UMEKWUA OAHO UMM MHOXECTBO
pa3BETBMNEHMA YIMEBOAOPOAHLIM pPaaukan, KOTopblIn cogepXut oT 1 oo 4 aTtomoB
yrnepoaa. Npumepbl Takux rpynn BKNOYaoT, 6€3 orpaHNyYeHnn, METUMNBHYIO, STUMbHYIO,
NPOMUMNBHYIO, MN30-NMPOMNUIBHYIO (M30MPONUITbHYIO), H-OYTUNbHYIO, 2-OyTUNbBHYO (8Mop-
OyTunbHY) unn  m-6yTunbHyl0  (Mpem-0yTunbHylo) rpynny. [lpeanodyTuTensHon

ankunbHou rpynnon sisnsetcsa Cqsankmn.

TepmuH “Cq4ankokCn”, Kak TakoBOM MnvM B KOMOWHaUMM C Apyrumu rpynnamu,

o3Havaet -O-Cq.4anknnbHyto rpynny, B KOTOPon Cq.4anknn MMEET 3HAYeHue, yKkasaHHoe
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Bbile. [Mpumepbl Takux rpynn BKMO4YaloT, 0e3 OrpaHnyeHun, METOKCH, ITOKCH,
M30MPOMOKCU, H-MPOMOKCU unn  TpeT-6yTokcn. [MpesnovTuTenbHON  ankoKCUrpynmnow

angaeTcsa Cqankokcu.

TepmuH “-S(0),-Cq4ankmn’, Kak TakOBOW UMM B KOMBUHaLMM C ApYruMun rpynnamu,
o3HavaeT CqanknnbHyto rpynny, 3ameLweHHyto -S(0),-, rae Ci4ankmn umeeTt 3HayeHune,
ykazaHHoe Bblwe. [pumepbl Takux rpynn  BkNo4awT, 06e3  orpaHuyeHun,
METUNCYNbMOHUN, 3TUNCYNbMOHWM, U30NPONMNCYNbGOHNN, H-NPONUCYINbMOHWN, BTOP-
oytuncynbdoHmn  unu  TpeT-0yTuncynbdoHnn. MpeanovTutTensHoOrW CynbgOHUNBHON

rpynnon sisnsetcs -S(0),-Cqzankun.

LT3

TepMuH “ranoreH’, “ranoreHo” unu “ranoreHns”, Kak TakoBOW UNU B KOMOUHaLWKM C
ApYyryuMin rpynnamMm, osHavaeT pTop, Xnop, 6pomM unu nog, NpeanoduTUTENsHO dOTOp, XNop

unu 6pom. MNMpeanoYTUTENLHbIN FranoreH nNpeacrasnseT cobon OTop 1 Xnop.

TepmuH “ranoreH-Cq4ankun”, kak TakoBOW unvM B KOMOMHauuu C  Apyrumu
rpynnamu, osHayaet Cq.4ankurn, onpeaeneHne KoToporo NpyvBeAeHo Bbllle, 3aMeLLEHHbIN
OAHUM nnn 6onee OAMHAKOBBLIMW UMW Pa3nUYHbIMK ranoreHamu y noboro n3 atomos
yrnepoaa ykasaHHoro Cijankvna, Takke BKMOYaa BULUHANbHbIE W FEMUHanbHblE
3ameLleHns ranoreHoM. TepMuH “nepranoreHankmn” osHavyaet Cq.4ankurn, B KOTOPOM BCe
aTombl BOAOPOAA 3aMelleHbl OAWHAKOBBIMW WNW PasnUYHbIMK aTOMaMW ranoreHa.
Mpumepbl Takux rpynn BkNo4alroT, 6e3 orpaHuyYeHu, MOHOranoreH-, AuranoreH- unm
TpyranoreH-mMmeTun, -3Tun unu -nponun, Hanpumep 3,3,3-Tpudtopnponun, 2-dTopaTun,
2,2,2-TpuTopaTn, dpTopmMeTMN unm TpuTopmeTUs. MpeanoYTUTENBLHON

ranoreHankunbHOW rpynnoun sienseTcs ranoreH-C._zankun.

TepMunH “yrmepogHbid UWKN®, Kak TakoBOW MMM B KOMOWHAUUM C  ApYrMMn
rpynnamy, O3Ha4YaeT OAHOBANEHTHYI0  MOHOLUMKNMYECKYD Mnv  BUUUKINYECKyo,
KOHAEHCUPOBAHHYKD UMW COEAMHEHHYKD MOCTUKaMM, HAaCbILWEHHY, MOHO-, UMK
AVNHEHACILEHHYIO UMM apoOMaTUYECKyO LMKNNYECKYIO CUCTEMY, BKroYarowyo ot 3 o 14
atromMoB yrnepoga B uUukne. TepmuH “UuKnoankun” os3HavyaeT OAHOBaleHTHble
MOHOUMKIMYECKNE unu  BUUUKNNYECKNE, KOHAEHCUPOBAHHbLIE UMW  COEAMHEHHbIE
MOCTUKaMW HacCbILWEHHbIE kapbouuknuyeckne rpynnbl, BkAoyawowme ot 3 go 10 atomos
yrnepoga B uyukne. [lpumepbl Takux rpynn BKAOYAKOT LMKNONponaH, uuknobyTtaH,
UWKITONEHTaH,  UWKMNOreKkCaH, UWKnorentaH, UWknooktaH, Ouumkno[2,2,1]renTaH,
OuMumkno[2,2,2JoktaH  Mnn  agamaHTaH u noaobHbie rpynnbl.  [1peanodTUTENBHO
LUuknoankun npeacrasnsger cobon  MOHOUUKNMYeckyto rpynny. [MpeanoyTuTenbHbIn

MOHOLUMKINYECKA LMKIOankun Coaepkmt OoT 3 A0 6 uneHoB B Uukne. TepMmuH
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‘UuknoankeHnn” oO3Ha4YaeT OAHOBAaNeHTHble MOHOUMKINYECKME unn Ouumnknuveckme,
KOHAEHCUPOBAHHbIE WNU COEAWHEHHbIE MOCTMKAMW MOHO- WU  AUHEHAaCbIWEHHbIe
kapbouuknuyeckne rpynnbl, Bknovawwme ot 3 go 10 atomos yrnepoaa B uukne. Mx
NpUMEepbl  BKMOYAKT  LUMKNOOYTEH, LMKMONEHTEH, UWKNOMNEHTaAMEH, LUKIOreKCeH,
LUMKNOreKCagneH, LUUKMNOrenTeH, AeKkanvH W noaobHble rpynnbl. [peanoyTUTensHO
UMKnoankeHun npeacrasnsetr coborM MOHOUMKNMYECKyo rpynny. [MpeanoutuTenbHbIn
MOHOLUMKMNYECKNA LMKMNOANKEHUN COAEPXKUT OT 4 A0 6 yneHoB B Uukne. TepMmuH “apun’
o3Havaet OAHOBAaneHTHbIE, MOHO- nunm Bmymknuyeckue apomaTtmnyeckue
kapbouuknuyeckne rpynnbl, BKNovawwme ot 6 o 14 aToMOB yrnepoga B LMKIeE.
Buymknuyeckme apunbHbl€ rpynnbl BKNOYAOT NO MEHbLUEN Mepe OAHY apoMaTu4eckyto
kapboymknuueckyo rpynny. Mx npumepbl BKMOYalT EHUN, AUMMAPOVHAEH, WHAEH,
HadpTUN, AuManuvH, TETPanuH, aHTpwun, asyneHwun, WH4aHun u noaobHble rpynnbl.
MpeanoyTUTENBLHO apun cogepxmnt ot 6 4o 10 uneHoB B UMkne. MNpeanoyvTUTENBHO apun
npeacrasnseT cobon MOHOUMKNMYECKyo rpynny. MNpeanodtTuTenbHbiM MOHOLMKINYECKUM

apunom aesnaeTcs oeHnn.

TepMyH “reTepoumnkn”, Kak TakoBOW MnM B KOMOMHaUMM C ApyruMu rpynnamu,
O3HayaeT  OAHOBAarEeHTHYIO HaCbILLEHHYIO nnu 4YacTUYHO HEHacCbILLEHHYIO
MOHOLMKINYECKYO, BULMKNNYECKYIO, KOHAEHCUPOBAHHYIO, COEANHEHHYIO MOCTMKaAMU UNn
CANPOLMKINYECKYIO CUCTEMY, UMeoLLyo OT 3 Ao 10 atoMoB B Lukne, BKAoYawoLwyto 1, 2,
3 unun 4 retepoatoma B Uukne, Hes3aBucumo BbiBpaHHbIX U3 N, O n S, n ocraswmecs
aToMbl Uukna npeacrtasnalT cobor atombl yrnepoaa. [pefnovTuTenbHO reTepoumKn
npeacTtaesnsetr cobon MOHouMKNuyeckyro rpynny. [lpumepamym  MOHOLMKIINYECKMX
reTepoLUVKNOB SBMSIOTCA: asnpUanH, 2H-asnpuH, OKCUpaH, TUMpaH, aseTUAMH, OKCETaH,
TWETaH, aseTUAWH-2-OH, MUPPONUAWH, NUPPONUANHOH, MUPPONUH, NUPA3ONULNH,
UMULA30MNH, NMPasonuH, TeTparngpodypaH, ANrnapodypaH, ANOKCONaH,
TETParngpoTMOMEH, OKCasonuUAMH, AUrMAPOOKCA30M, W30KCa3OonWAMH, OKCaTUOnNaH,
cynbdornaH, TUasonUAWH, TUA3ONUAWHAWNOH, CYKUMHUMMWA, OKCa3OnWAOH, TMAAHTOWH,
NANEPUAWH, MNUNEPUAMHOH, NUNEPasuH, TeTparnagponupaH, TeTparnapoTUONuMpaH,
AUrMApONUpaH, TeTparuaponupuauH, AWOKCaH, ThaH, AuTuad, 1,1-4UOKCOTUaH,
MOPMONNH, TUOMOPMONMH, 1,1-ANOKCOTUOMOPPOSINH, asenan, JnasenaH,
romMonunepasuH, oKkcasenaHun n nogobHbie rpynnbl. MpeanoYTUTENBHO
MOHOLMKINYECKUA FETePOLMKIT COAEPXKUT OT 4 10 6 uneHoB B yukne. [pegnoytutensHo
MOHOLMKINYECKUA reTepoLmKkn npeacrasnaeT cobon HacbiweHHyo rpynny. MNpumepamm
BULMKNNYECKUX, KOHAEHCUPOBAHHbIX, COEAUHEHHbIX MOCTUKAMN UM CNUPOreTEPOLUKIOB

ABMSATCA:  MUPPONU3UAWH,  AWUMUAPONMPPONONUPPON,  TeTparugponMppononmMppon,
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dyponuppon,  TUONUPPON,  WHAOMWH,  WHAOMN,  M3oMHAON, OEH30M30TMAa30MOoH,
AEKArMAPON3OXUHONMNMH,  AEKArMAPOXUHOMWH, TETParngpoOXvMHONWH,  AUrMAPOXUHOIWH,
AVMMAPON3OXUHOINNH, XPOMEH, U3OXPOMEH, BEH30KCa3WH, XWHYKMWAWH, asaajamaHTaH,
cnupo[unknobyTtan-1,3-ungon], 1-okcacnmnpo[4,5]aekaH, 1,6-okcacnupo[3,4]okTaH, 8-
asabunynkno[3,2,1]okTaH, 8-okca-3-aszabuyunkno[3,2,1]oktaH, TeTparngpo-
cnnpo[nsobeHsodypaH-1,2’-nupaH], 1-okcacnupo[4,4]HOHaH-2-0H, 2-okca-7-
asacnupo[3,5]HoHaH, 1,4-aunokca-7-asacnnpo[4,4JHoHaH, 1,3-amnasacnupol4,4]HOH-2-eH-4-
OH, 9-azabuyunkno[3,3,1]JHOHaH, 3-okca-9-azabuumkno[3,3, 1JHoHaH, 3-Tna-9-
asabuumkno[3,3,1JHoHaH, 1,4-gutna-7-asacnnpol[4,4]JHoHaH, 8-asacnupol4,5]aekaH-7,9-

AWoH, 1,3,8-Tpnasacnmpol4,5]aekaH-4-oH 1 nogo6HbIe rpynnb.

TepMmnH ‘retepoapun”, Kak TakoBOW uUnu B KoMOMHAUMK C ApyruMy rpynnamu,
O3HayaeT OfHOBANEHTHYIO, T[EeTEepPOLUMKITMYECKYID  apOMaTUYECKytd, MOHO- UMK
OMUMKIMYECKYID CUCTEMY LMWKIOB, cogepxawyrww oT 5 o 12 artomoB B LUuKIeE,
Bkmovarowyw 1, 2, 3 nnn 4 retepoatoma, HesaBuUCMMO BbibpaHHbiXx U3 N, O 1 S, a
OCTaBLUMECA aTOMbl LUuKNa npeactasnawT cobon atombel yrnepoga. buuymknuyeckas
rerepoapunbHasa rpynna BKMOYAET MO MEHbLEW Mepe OAWH apoMaTU4eCKUn LMKN.
Mpumepamu reTepoapunosB ABMSIOTCA: NUPPOS, dypaH, TUOMEH, MMUAason, OKCasorl,
N30KCa30r, TMason, U3oTnasor, Tpuason, TeTpason, oKkcaanason, Tmaguason, TeTpason,
NMAPUAVH, NUpasvH, NUpason, NUPWAasvH, MUPUMWAWH, TPWasWH, asenuH, AuasenvH,
B6eH3odypaH, 6OeH3oTMOdEH, uHAON, wu3ouHAon, wusobeHsodypaH, ©GeH3nmmngason,
OeH3okcason, 6eH3ousokcason, 6eH3oTmason, OeHaomsoTmason, 6OeH3ookcaauason,
6eH3oTnagmason, 6€H30TPNa3on, NypuH, XMHOMMWH, N3OXMHOMWH, XMHA3OIWH, XMHOKCArWH,
kapbason unun akpuauH. MpeanoyuTuTenbHO retepoapun cogepXxut ot 5 4o 10 yneHoB B
uukne. MNpeanovtuTenbHbIn reTepoapun npeacrasnaet co6on MOHOLMKIMYECKYIO rpynmny.

MpeAnoYTUTENbHBIA MOHOLMKIIMYECKUI rEeTePOapUI COAEPXKUT 5 Unun 6 YNeHOB B LiMKNe.

TepMuHbI “coegnHeHne (COeaMHEHUST) COrmacHO HacTosiemMy U3obpeTeHunto” unu
“‘coeaunHenuns, umetowmne cdoopmyny (1), NpUBEAEHHYIO BbILLE” OTHOCATCH K COEAUHEHUSAM,
umerowm coopmyny (1), W/mnun K nx consam Umnnu nx reoMeTpuHecKMmM nsomepam Uunm mx
cTepeousomepam Wunm KX  SHaHTUoOMepam W/unu Kux pademaram  Wunum unx
avacrepeomepam wuwunu  unx OMONOrMdYeckn akTMBHbIM MeTabonuTam  wwunu  unx
nponekapcTteam Wunu ux conbBaram Wunm ux rugparam wunm ux nosiMMopdHbIM
dopmam. Kpome Toro, nobas koMBuHaLms npumepos ocylectenenus rpynn A, R™-R7, n
N m, onpeaeneHns KOTOpPbIX NPUBEAEHbI HUXE, BKMIOYAET NpeanoyvTUTENbHbIE rPYNMbl

coeguHeHnn, nmetowmx dopmyny (1).
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TepmuH  “conb” OTHOCUTCA K dbapmMaueBTMYECKM  NpUemMnembiM  Wunu

hapmaLeBTUYECKN HENpUeMnemMbIM COMNsIM.

TepmuH “cbapmaneBTUYECKN MpUemnemMas Conb’ O3HavaeT TPagULUMOHHYIKO COflb
NPUCOEANHEHNS KUCMOTbl WMM  OCHOBa@HUSA, KOTOpas COXpaHsieT Buonornyeckyto
3 EKTMBHOCTb U CBOUCTBA COEAMHEHNN, nMetoLmx coopmyny (1), n koTopast MOXET ObITb
obpasoBaHa nNOAXOAALMMN HETOKCUYHBIMU OPraHMYECKMMM UMM HEOPraHU4eCKMMM
KMCNOTaMWN UM OPraHNYeCKUMM UM HEOPraHNYECKMMN OCHOBaHUsSIMW. [prmepbl conen
NMPUCOEANHEHUS KMCIOT BKNIOYAKT conu, obpasoBaHHble HEOPraHUYECKUMN KUCTOTamu,
NPUMEPbI KOTOPbIX BKMNIOYAOT, 6€3 OrpaHMyYeHnin, CONSIHYIO KUCMOTY, 6pOMOBOAOPOAHYIO
KACNOTY, WOAOBOLOPOAHYK KUCMOTY, CEPHYK KUCIOTY, Cynb(PamMMHOBYIO KUCMOTY,
POCPOPHYIO KUCMNOTY, a30THYKO KUCIOTY W MEPXNOPHYI KUCNOTY, M oBpasoBaHHble
PasfnMYHbIMA  OPraHWYECKMMWN  KUCNOTamK, NPUMEepbl  KOTOPbIX  BkMNo4awoT, 6e3
OTPaHUYEHNN, YKCYCHYIO KUCHOTY, MPOMMOHOBYKD KUCMNOTY, OEH30MHYID KUCMOTY,
FMIUKONEBYIO KUCIOTY, PEHWUNYKCYCHYIO KUCMOTY, CanuuunoBYIO KWUCMOTY, MariOHOBYIO
KUCNOTY, ManenHoBYIO KUCIOTY, ONIEMHOBYIO KUCMOTY, NamMOBYIO KACIOTY, NanbMUTUHOBYO
KUCNOTY, B6eH3oncynbOHOBYIO KMCNOTY, TOMNyoncynbgOHOBYIO KNCNoTy,
METaHCYIMb(OHOBYIO KUCMNOTY, LABENEBYIO KACMOTY, BUHHYIO KUCINOTY, AHTApPHYIO KACMOTY,
MIMMOHHYIO KUCNOTY, SAOMOYHYIO KUCMNOTY, MOSOYHYIO KUCMOTY, FMyTaMUHOBYIKO KWUCIOTY,
dymapoByo KACNOTY, M NoaoBHbIMK KucnoTamu. lMpumepammn conen npucoeanHeHus
OCHOBaHUN ABMAIOTCA conu, obpasoBaHHbIE MMAPOKCUAAMN aMMOHUSA, Kanus, HaTpus u
YETBEPTUYHBIM aMMOHMEBLIM OCHOBAHMEM, TaKUM Kak rMApPOKCUA TETPaMeTUNaMMOHUS.
3T conn 4acto MMeloT BGonee noaxXoAsLYy0 pPacTBOPUMOCTb, YEM COEAMHEHWS, U3
KOTOPbIX OHW MNOMYyY€Hbl, N, TaKUM 00pa3omM, nyylle NoaxoaaT ANA NONYYEHUS pasnnYHbIX

hapmaLeBTUYECKUX KOMMO3ULIUIA.

“DapmaueBTUYECKM HENPUEeMnemMble conn” MoryT ObiTb NPEANOYTUTENBHBIMAU NPU
OYNCTKE NN BbIAENEHUN COEANHEHUIA, uMetowmnx hopmyny (1), 1, Takmm obpasom, Takke

BKMIOYEHbI B 06 beM M306peTeHus.

TepMnH “nponekapcTBo” OTHOCUTCA K MPOU3BOAHLIM COEAMHEHUW COrMnacHo
nsobpeteHunto, nmerwmx gopmyny (1), KOTOpbIe CamMM HE OKa3bIBAOT TEPAMNEBTUHYECKOrO
AEUCTBMS, HO COAepXaT Takue rpynnbl, KOTOPbIE MOCME XUMUYECKOrO  WUNnn
METaboNNYeCcKkoro pasnoXxeHus in vivo (buonpespalleHnsl) CTaHOBATCH “OMONOrnyecku
aKTUBHbIM MeTabonuUToOM”, KOTOPbIA OKasblBaEeT TepaneBTUYECKoe AEUCTBME. Takme
oTwjennsemMble rpynnbl, MNPUCOEAUHAEMbIE K COEAUHEHUAM COrfacHo U300peTeHunio,

umerowum  cdopmyny (1), B 4acTHOCTW, Trpynnbl, MNOAXOAAME ANS  NOMYyYeHUN
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NponekapcTs, NU3BECTHbl B AaHHOW oBnacTn TEXHWKM N Takke MOoryT ObiTb BBEAEHbl B
coefuHeHnsa cornacHo usobpetenuto (Rautio ¢ coast., Nature Reviews - Drug Discovery
2008, 7:255-270).

CoeauvHenusa, wumerowme dcopmyny (l), Moryt cywjecrtsoBatb B pPasfUYHbIX
reoOMEeTPUYECKNX U3OMEPHBIX hopmax. Kpome TOro, HEKOTOpbIE COEAUHEHMS, NMEIOLME
dopmyny (), moryt copepxatb OAVH MNN Oonee acMMMETPUYHBLIX LIEHTPOB U, TaKUM
obpasoMm, WMETb CTEPEOU3OMEPHbIE W  AMacTepeomMepHble  OopMbl.  TepMuH
‘cTtepeonsomep” oO3Ha4YaeT CoeAUMHEHME, UMeLee WAEHTUYHYKD  MOJSEKYISIPHYIO
CNOoCcOBHOCTb K CBA3bIBAHUIO U KPATHOCTb CBSA3EN, HO OTNUYaroLeecs NpOCTPaHCTBEHHbIM
pacnonoxeHvem aTtomoB. Bce Takme coeauvHeHWs, Hanpumep, Yuc-u3omepbl, mpaHc-
M30OMEpbl,  AuacTepeoMepHble  CMeCW,  pauemaTbl, HepauemMunyeckme  CMecu
3HaHTUOMEPOB, MO CYLECTBY YUCTblIE N YUCTbIE 3HAHTMOMEPbI BKMIOYEHbI B OOBEM
nsobpeteHuns. [lo CylWecTBY YMCTbI€ 3HAHTUOMEPbI cogepxar Ao 5% wmacc,
npeanoYTUTENBHO 2% Macc., Hanbonee NpPeanoYTUTENLHO 1% Macc. COOTBETCTBYIOLLENO

NPOTUBONOSIOXKHOIO SHaHTUoOMepa.

OnTuyeckme wusomepbl MOryT ObiTb MOMYYEHbl pasferneHnem paleMnyecknx
CMecen N3BECTHbIMK criocobamu, Hanpumep, ¢ NOMOLLBbIO ONTUYECKN aKTUBHOW KUCMOTHI
WNNU  OCHOBaHWSA, obpasylmx AUACTEPEOM3OMEPHbIE COMW, UMK  NOCPEACTBOM
obpas3oBaHUsA KOBaneHTHbIX Auactepeomepos. [logxoasawme KUCHOTbl  BKIHOYAIOT,
Hanpumep, BUHHYIO KUCMOTY, AWAUETUNBUHHYIO KUCMOTY, AUOEH3OUNBUHHYIO KUCMOTY,
AUTOMNYOUNBUHHYIO KUCNOTY U KamdopcyrbdoHOBYIO KUCNOTY. [uactepeonsomepHble
cMecu MoryT ObiTb pasgeneHbl Ha WHAMBMAYalbHblE AUACTEPEOMEpPbI HA OCHOBAHWM
PUNYECKNX  UMNN  XUMUYECKUX  pasnuyuMi  nocnegHux cnocobamu, W3BECTHbIMM
cneynanuctam B AaHHOM 06Onactv TexXHWKM, TakuMu Kak Xxpomatorpadus unum
dpakyMoHHas kpuctannmaauyusa. 3atem ONTMYECKM aKTUBHbIE OCHOBAHWUS WU KUCNOThI
OTLENNAT OT pasfeneHHbiX AUacTepeonM3OMeEpHbIX conen. PasnuyHble cnocobbl
pasgeneHns ONTUYECKMX M3OMEPOB BKIIOHAIOT XMpanbHY Xxpomarorpaduio (Hanpumep,
XvpanbHble KONOHKM Ans BEXXX) ¢ HeobasaTenbHbiM 06paszoBaHMEM MPOU3BOAHBLIX ANS
MOBLILEHNA CTEMNEHW pasgeneHnss 3HaHTUOMEepOoB. [loaXxoAsawmuMU  XMpanbHbIMK
konoHkammu ans BOXXX apnatotca konoHkn Diacel, Takne kak konoHkn CHIRALPAK vnn
CHIRALCEL, «koTtopble mMoryT ObiTb BbibpaHbl nogxogawmm obpasom. Ecnn 310
BO3MOXHO, TO Takke MOXeT OblTb npoBefeHO (epMeHTaTUBHOE pasjeneHme ¢
obpasoBaHnem npousBoAHbIX. ONTUYECKM aKTUBHbIE COEAMHEHUSA, umelme gopmyny
(), Tawke moryT ObITb MNOMyYeHbl U3 OMNTUYMECKN aKTUBHbIX WCXOAHbIX Marepuanos

XMparnbHbIM CUHTE30M B YCINOBUSAX peakLun, He NPUBOASALLMX K palemmnsanymu.
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CoeguHeHua, wumewowme dopmyny (), MOryT cywecrtsoBatb B pPasfUYHbIX
nonuMopdHbIX hopmax. Kak n3BecTHo B AaHHOW 06nact TEXHMKK, NONUMOPEIU3M — 3TO
CNOCOBHOCTb COeAMHEHUs KpucTannmsoBaTbca B 6onee 4yem OAHON KpUCTannmnyeckou
dopme, T.€. B nonumopdHon popme. NonumopdHbiM hopMam KOHKPETHOIO COeANHEHUNS
MOXeT ObITb MpunMcaHa OAWHAKOBas XMMuYeckas ¢opmMmyna WM COCTaB, HO OHMU
OTNNYAKOTCS MO XMMMUYECKOW CTPYKTYPE KaK KpucTannmyeckue CTPYKTYPbl ABYX PasHbIX

XUMUYECKNX COEAUNHEHUN.

CoeguHenusa, nmetowme cdopmyny (1), 1 X CONU Takke MOryT NpUCYTCTBOBaTb B
BMAE COMbBATOB WNWU TMAPaTOB, KOTOPbIE TakXkKe BKMOYEHbl B 0O6beM M3oOpeTeHus.
TepmyH "conbBaT" O3HA4YaET CBA3AHHYK HEKOBANEHTHOW CBSA3bID CTEXMOMETPUHECKYHD
WUNN HECTEXMOMETPUYECKYIO KOMBUHALUMIO pacTBOPUTENS N PaCTBOPEHHOrO BeLecTBa.
TepMuH "rmgpat" o3Ha4YaeT CBA3AHHYIO HEKOBANEHTHON CBA3LID CTEXMOMETPUYECKYIO UNKA

HECTEXMOMETPUYECKYIO KOMBMHALMIO BOAbI U PACTBOPEHHOIO BELLeCTBa.

Hacrtosiwee wu3obpereHne OTHOCUMTCA K hapMaleBTUYECKMM  KOMMO3ULUAM,
BKMIOYAKOWMM MO MEHbLUEN MeEpe OAHO coegunHeHne, umetowee dopmyny (1),

npuBeaeHHYHo Bbille, B Ka4eCTBe akKTUBHOIroO MHrpeaneHTa.

Hacrosilwee wu3obpereHne OTHOCUMTCA K apMaleBTUYECKMM  KOMMO3ULUAM,
BKMOYAOLWMM KOMBUHaUMIO CoeanHeHuns, nvetoero chopmyny (1), npMBeaeHHyo Bbile, C
ooHUM wunu 6Gonee ApyrMMW  aKkTUBHbIMWM  WHrpeaneHTamu. PapmauesTnyeckas
KOMMO3MLUUSA MOXET BKMOYaTb MO MEHbLUEN Mepe OAHO COEAMHEHME COrmacHo
n300peTEHNIO BMECTE C OA4HUM nnn 6onee ApyruMn akTUBHbIMW UHIPEANEHTAMMN B O4HON
nekapcTBeHHon dopme unu B OTAENbHbIX dopmax. KombuHupoBaHHAa KOMMO3ULUA

MO>KET ObITb BBEAEHA OAHOBPEMEHHO, MO OTAEMNBHOCTU UMW NOCNELOBATENBHO.

TepmuH “cpapmaueBTudeckas KoMnosmuyus” (Mnn “komnosnyms’) o3HavaeT CMeChb
WNn pacTBop, BKMOYAOLWMA TepaneBTUYECKM 3PPEKTUBHOE KONMMYECTBO aKTUBHOMO
WHrpeameHTa wu  gapmayeBTUYECKM NPUEMIIEMbIX  BCMOMOraTesnbHbIX  BELeCTB,
npeaHasHavyeHHas ANna BBeAEHWUs CyObekTy, Hanpumep, YEnoBeKYy, HYXAaloLemycs B

TakoM BBEAESHUN.

HacTrosiee nsobpereHune Takke OTHOCUMTCS K XUMUYECKUM U hapMaLeBTUYECKUM

cnocobam nony4yeHusi chapmMaueBTUHECKNX KOMMO3ULMIA.

dapmaleBTUHECKME KOMMO3ULUN COrMacHo HacTosieMmy W30O6peTeHuto moryT
OblTb MPUroTOBMNEHbI B BUAE pasnM4HbiX apMaueBTUYECKMX COCTaBOB, MNPUMEpDI

KOTOPbIX BKMOYalT, ©6e3 orpaHWYeHu, TBEpAble NeKapCTBEHHble OpMbl AN
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nepopanbHOro  BBEAEHWS, Takue kak Tabnetkm (Hanpumep,  OykkanbHble,
cybnuHrBanbHble, LUMMyYMe, XKeBaTernbHble, AUCneprMpyemble B MONocTy pTa), Kancynbl,
nUNionNy, Aucneprypyemble B MOMOCTU pTa NMEHKW, TPaHynbl, MOPOLLKK; KUAKNE
KOMMO3WNLMKN, Takme Kak pacTBOPbl, 3MYNbCUW, CYCMEH3UW, CUPOMbl, SMMKCUPbI, Kanmnw;
napeHTeparnbHble NeKapCTBEHHble (HOPMbl, TaKMe Kak BHYTPVMBEHHbIE WHBEKLUN,
BHYTPUMbILLEYHbIE WMHBLEKLUUM, MOAKOXHbIE WHBEKUMU, Apyrve (hOpMbl MELUKAMEHTOB,
TakMe Kak rnasHble Kannu, nonyTeepable  odTanbMONorMyeckue npenaparhbl,
NoNyTBEPAbIE KOXHbIE NMpenaparbl (Takue Kak Masu, Kpembl, NacTbl), TpaHCAEepMarnbHble
TepaneBTUYECKNe CUCTEMbI, CYMNO3UTOPUM, peKTanbHble Kancynbl, pPeKTanbHble

pPacTBOPbI, AMYNbLCUUN, CYCMEH3UN U T.4,.

dapmaleBTUHECKME KOMMO3ULUN COrMacHo HacToswemMy W30OpeTeHuto moryT
OblTb BBEAEHbI Pa3NUYHbIMU MYTAMW, NPUMEPbl KOTOPbIX BKMOYaloT, 63 orpaHuyeHui
nepoparnbHoe, pekTanbHOe BBEeLEHWEe, BBEEHNE Yepe3 CNU3UCTble  0DOMoYKNY,
TpaHcAepMarnbHoe UMW XXenyno4vHO-KULLEeYHOe BBeAEeHMe; napeHTepanbHoe BBefeHue,
BKMOYaloLLiee BHYTPUMbILLEYHbIE, MOAKOXHbIE, BHYTPMBEHHbIE, BHYTPVMMO3rOBblE
MHbEKUMU, a Takke BHYTPUCYCTaBHOe, NogobornoyeyHoe, NpsiMoe UHTPaBeHTPUKYNSIPHOe
BBEAEHME, MWHTpanepuToHeanbHOe BBEeAEHWE, WHTpaHasanbHble WM BHTYpUrnasHble

MHBEKUMN N TNa3Hbl€ Kansu.

B anbTepHaTUBHOM BapuaHTe CoeauHeHUs MoryT ObiTb BBEAEHbI NTOKanbHO, a He
cucTeMaTUYECKM, HanpuMep, HEeMoCPEeACTBEHHON MHBLEKUMEN COEAUHEHMS B MOYKY WK
cepaue, 4acto B BMAE KOMMO3ULUM C MOAMMLMPOBAHHbLIM BbicBODOXAEHNEM. Kpome
TOro, NEKapCTBEHHOE CPEACTBO MOXET ObiTb BBEAEHO B BUAE CUCTEMbI C aApecyeMbiM
HOCUTENEM, Hanpumep, B INUNOCOME, B KOTOPOW 3aKMHYEHO TKaHb-CreyudguyHoe
aHTUTENO. JIMNOCOMbI CENEKTMBHO NEPEHOCAT aKTUBHBIA areHT B LiENEBOW OpraH, rae OHU

abcopbupytoTces.

dapmayeBTnyeckas KoMnonuna MOXeT ObiTb BBEAEHA pasnuyHbiMK cnocobamu
N B pasnuyHbiXx gapmauesTnyecknx dgopmax. CoeguHeHne cornacHo Uu3obpeTeHuto
MOXET OblTb BBEAEHO Kak TakoBoe unM B kKombuHaumm C hapmayeBTUYECKN
NpPYEMMNEMbIMA BCMOMOraTenbHbIM/ BELLEeCTBaMW, B BMAE OLHOW UMW MHOXEecCTBa A03.
[osa, Tpebyemasa ans LOCTVKEHMS NMOAXOASLLEro TepaneBTMYeckoro addekra, MoXeT
ObITb pasnuYHOM K BCerga AomkHa ObITb aganTupoBaHa ANA KOHKPETHOro criyyasa c
y4eToM TAXKeCTU 3aboneBaHns, COCTOSHMA U MaccChl NayuMeHTa, nony4yaroLero Tepanuio,
YyBCTBUTENBHOCTU K aKTUBHOMY WHIPEAMEHTY, pexuma [O3MPOBaHWUS M KONUYecTsa

neyebHbIX NpoLesyp B CYTKM.
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Mpy npocTOoM BBEAEHUM (hapmaleBTUYECKME KOMMO3ULMU MNPeanoYTUTENBHO
COCTOAT W3 CTaHAapTHbIX IEKapCTBEHHbIX (DOPM, KOTOPble COAEPXaT KOMUYECTBO
aKTUBHOMO UHrpeauneHTa (MHIrpeaueHToB), NoaX0oAsLLEee ANA OAHOKPATHOrO BBEAEHMUS, UM
B B1Ae HeOOMbLLOW COBOKYMHOCTU, UMK B BUAE NOMOBWH, OAHOM TPETH, YETBEPTU. TaKuMu
CTaHAAPTHLIMWU NEeKapCTBEHHbLIMU hOpMaMKn ABMAIOTCA, HaNpUmep, TabneTky, B KOTOPbIX
MOryT ObITb M3rOTOBMEHbI XXEMNOoOKW, pasgensowme Ux nononamM UM Ha YeTbipe YacTu
Ana yaobctea pasgeneHua TabneTtky nononam Unv Ha YeTbipe YacTu AN 403MPOBaHUS

TpebyemMoro KonMYecTa akTUBHOIO MHrpeaneHTa (MHrpeueHToB).

dapmayeBTUYECKMEe  KOMMO3UUUW,  copepaljme  akTUBHbIA  UHIPEAUEHT
(MHrpeameHTbl) cornacHo usobpeTteHuto, obbivHO cogepxxat oT 0,01 o 500 Mr akTMBHOrO
WHrpegueHTa (MHrpeauEeHTOB) B CTaHAAPTHOW nekapcTBeHHOW dopme. PasymeeTcs,
KONMYECTBO aKTUBHOIO MHrpeaneHTa (MHIpeANEHTOB) B K&K 0N KOMMO3ULUN TaKKe MOXET

npeBbillaTh YKadaHHbl€ Bbille npeaenbl Unn ObITb MEHbLLE yKa3aHHbIX BbilLie NnpeaenoB.

HacTtosiee nsobpeTteHne Takke OTHOCUTCS K hapMaLeBTUYECKM KOMMO3ULMUSIM,
NOAXOAALMM ANS NPUMEHEHUSI B NeanaTpuun, Takum kak, 6e3 orpaHu4eHuin, pacTBopsbl,
CUPOMbI, 3MMKCUPbI, CYCMEeH3MKN, MOPOLLKN ANS NMOMYYEHUs] CYCMEeH3Wn, AucneprmpyemMble
WNKM  Wwunyydne TabneTku, XeBaTernbHble TabneTku, TabnetTknm Ans paccacbiBaHus,
TabneTkn nnv TabneTkn C NOKPbITUEM, AE€3VHTErPMPYEMbIE B NMOMOCTU pTa NMOPOLLKM UMK

rpaHyrsbl, kKancynbl.

dapmaleBTUYECKME KOMMO3ULMU COrMacHO HacTosALWEeMY W300PETEHUD MOryT
OblTb MOMyYeHbl M3BECTHbIMK criocobamu, TakMMU Kak TPagULMOHHOE CMelUMBaHUE,
pacTBOpeHUE, 3MYNbrMpPOBaHue, CyCrneHaMpoBaHme, MUKPOKanNCynmpoBaHue,
nuounusaumns, IKCTPY3Us M oKaTbliBaHWe, NaMUHUPOBAHME, HaHEeCeHUe MMEeHOYHOro

NOKPbLITUS, FPaHyNMpOBaHWe, KancynmpoBaHe, LpaXKnpoBaHUe U NpeccoBaHue.

dapmayeBTUYECKME KOMMO3ULMM COrMacHO HacToAWEMY U300pPEeTEeHN0 MoryT
ObITb cocTaBneHbl OOblYHbIMW crnocobamu ¢ pobaBneHMem ogHoro unu 6Oonee
dumsmnonormyeckn (MNn apmaueBTUHECKN) MPUEMIIEMbIX BCMOMOraTesibHbIX BELLECTB,
KOTOpble CMOCOOCTBYIOT BBEAEHMIO aKTMBHOMO WHrpeaueHta B apmaleBTUYECKM
npuemnemole  gapmauyesTuyeckme  Gopmel.  TepMuH  “PU3MONOrMYecKkn  Unu
hapmMaueBTMHECKM MPUEMIIEMOE BCMOMOraTenbHoe BewecTBo” oO3HavaeT nobon
WHIPEANEHT, MNPUMEHSEMbIN ANA  NPUroTOBNEHUS dapMayeBTUYECKUX MPOAYKTOB,
KOTOPbIA HE MMEET TepaneBTUYECKOro 4EeNCTBUSA N HETOKCMYEH. Bua komnosnyum 3asnucut
OT BblbpaHHOro Tuna BBefeHusd. MoxeT ObiTb npumeHeHa nwbas M3 MEeToaMK U

BCnomMoraTernbHbIX BELWECTB, XOPOLLO N3BECTHbIX B AaHHOWN 06nacTn TEXHUKN.
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BcnomorartenbHble BelwecTsa, KOTopble MOryT ObiTb BKMOYMEHbI B Mpenapar, MoryT
OblTb BblbpaHbl W3 CNeaywLWMxX KaTeropun, npuMepbl KOTOPbIX BKNovalT, 6e3
OrpaHUYeHNn: HanonHuTeNn TabneTok WM kancyn, CBA3ylOWMe BeljecTBa TabneTtok u
Kancyn, areHTbl, MoAMPUUMPYIOLUME BbICBOOOXAEHME FEKapCTBEHHOrO CPeacTBa,
AE3VHTErpupyloLmMe  areHTbl, CKOMb3sWMe CpeAcTBa, CMasblBalolme CpencTBa,
NOACNacTUTENWN, areHTbl, MacKUpyoLue BKYC, BKYCOBble J00aBku, MaTtepuarnbsl NOKPbITUS,
NMOBEPXHOCTHO-aKTUBHbIE BELLEeCTBA, CTabMnu3aTopbl, KOHCEPBAHTbI UMW aHTUOKCUAAHTbI,
OydhepHble areHTbl, KOMMIEKCylLmMe areHTbl, CMavMBalolMe WnvM 3MynbrypyoLlme
areHTbl, CONMU AN pPerynupoBaHuMsl OCMOTMYECKOTO [JaBrieHMs, BCMOMOraTernbHble
BelecTBa gns nuopunmsaymm, areHTbl 4NsS MUKpOKancynsayMn, matepuansl 4ns Masen,
YyCUNUTENN NPOHUKHOBEHMS, CONMOBUNN3MpYOLLME BELLECTBA, PacTBOPUTENN, MaTepuansi
ANSi CYNNO3UTOPMEB, CYCMEHAMpPYOLWME areHThbl. logxogawmmmn dapmaleBTU4ecKnmm
BCMOMOraTenbHbIM BeLlecTBamMm MOryT ObITb, Hanpuwvep: Kpaxmar,
MUKPOKpUCTaNNMyeckas Lennonosa, Tanbk, rioko3a, NakTo3a, XenaTuH, OKCug, KpeMHUS,
Tanbk, cTeapaTr MarHusi, creapar HaTpusi, MMULUEPUH MOHOCTeapaT, NPOU3BOAHbIE
Liennono3bl, XNopua HaTpus, rMULEPVH, NPOMUNEHINMKOMNb, BOAA, 3TaHOMN M NOAOOGHbIE

BELLecTBa.

Adpyron npumep OCYLIECTBMEHUSA HAaCTOALWEro Wu300peTeHnss OTHOCUTCA K
MPUMEHEHUIO  CMeuunarnbHbiX  CBS3YIOLMX BELIEeCTB, KOTOPbl€ MOrMyT MNOBbIWATH
pacTBOPUMOCTb, pPacTBOPEHME, MPOHUKHOBEHME, abcopbumio mnu  BUMOAOCTYNMHOCTb
aKTUBHOTO WHrpeaneHTa (MHrPEeAUEHTOB), N NPUMEpPbl TakMX BELLECTB BKMO4YaloT, 6e3
OrpaHnyYeHni, rmapodunbHbIE NONUMEPLI, BCNOMOraTernbHble BELLECTBa AN 3KCTPY3UM
M3 ropsiyero pacnnasa, MNOBEPXHOCTHO-aKTUBHbIE BellecTBa, OydepHble areHThbl,
KOMMIEKCYIOLMNE areHTbl, 3MyNbrypyloLmMe areHTbl, BCMOMOraTenbHble BeLecTBa Ans
nvounumsaymm, AE3VHTErpUpYOLMEe areHTbl, areHTbl ANS  MUKPOKanCynMpoBaHUs,
YCUNUTENN  MPOHMKHOBEHUS,  COMOOMNU3MpYIOLLME  BELLeCTBa, COpacTBOpPUTENW,

CyCNeHAUpYIoLLME areHThbl.

PaccMoTpeHHble Bbille BCrioMorareribHble BeljecTBa U pasfnuyHble Crnocoobbl
NONy4YeHVs SBNSIOTCS NUWb penpeseHTaTMBHbIMU Npumepamn. Takke MoryT ObiTb

npUMeHeHbl Apyrme marepuanbl U MeTOAUKA, N3BECTHbIE B AaHHON 06nacT TEXHUKN.

TepMyH “Apyron akTUBHbBIA UHIPEANEHT” OTHOCUTCA K TEPANEBTUYECKUM areHTam,
NPUYMEpPbl KOTOPbIX BKMNOYaloT, 6€3 orpaHuyYeHnn, NHrMbUTOpbl aueTUNXONMH3CTepPasbl
(Takne Kak ranaHTamuH, PUBacTUrMWH, AOHENe3wur, TakpPWH, PEHCEPWH, NagoCcTUrvn U

ABT-089); aroHuctbl unu adtaroHuctbel peyentopa NMDA (peuentopa N-metun-D-
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acnaprar) (Takme Kak MemMaHTuH, HepamekcaH, EVT101 n AZD4282); aHTu-amunongHole
aHTUTENa, BKMIOYAKOWME aHTU-aMUNOUAHbIE TYMaHU3MPOBAHHbIE MOHOKMOHAasbHbIE
aHTuTena (takve kak 6anvHeysymadb, ACCOOI, CAD 106, AZD3102, H12A11V1);
WMHrMOUTOPbLI NN MoAYNATOpbl 6eTa- (Takne kak Bepybeuectat n AZD3293) unu ramma-
cekpetasbl (Takme kak LY450139 u TAK 070); nHrmbumtopbl runepdochopmnmpoBaHuns
Tay-6enka; moaynsTopbl koHpopmaumm ApoE4; mHrmbutopbl p25/CDK5; aHTaroHMCTbI
peuentopa NK1/NK3; wuHrmbutopel COX-2 (Takme kak uenekokcub, podekokcuod,
Bangekokcund, 406381 n 644784); wHrnbutopol LRRK2; nHrubutopsl peayktasel HMG-
CoA; HIMBC (HecTepomaHble npoTMBOBOCMANUTENbHbIE CpeacTBa) (TakMe Kak
noynpodpeH); ButTaMmmH E; MHrMOmTOpbLI TpaHcnopTa rMUUUHA; aHTarOHUCTbI MMULUHOBOIO
peuentopa (Takue Kak nakocamug), aroHuctbl LXR B; moaynaTopbl aHApOreHoBOro
peuenTopa; 6rnokatopbl o6pasosaHus AR onuromepa; aHtaroHnctel NR2B, coegmHeHus ¢
NPOTMBOBOCNANUTENBHbBIM AencTemem (Takne Kak (R)-cbnypbunpodhen,
HuTpodnypbunpodeH, ND-1251, VP-025, HT-0712 n EHT-202); aroHuctel PPAR ramma
(ramma-peuenTopa, akTtuBupyemoro nponudepatopomM MNepokCUCOM) (Takme  Kak
MUOTMNTa30H N PO3UMMUTA30H); aHTaroHNCTbl N obparHble aroHuUcTbl peuentopa CB-1
(Takvne kak AVE1625); aroHnctel CB-2 (Takue kak 842166 n SAB378); aHtaroHuctel VR-1
(Takne kak AMG517, 705498, 782443, PAC20030, VI 14380 n A425619); aHTaroHMCTbI
peuentopa Bl 6pagukmHuHa (Takme kak SSR240612 n NVPSAA164); Gnokatopbl u
aHTaroHUCTbI HaTpueBbIX kaHanos (Takue kak VX409 n SPI860); nirmbutopsl NOS (aHrn.
nitric oxide synthase, T.e. cuHTasbl okcupga asora) (Takve kak SD6010 u 274150);
aHTMBWOTMKN; CPEACTBa, YCUNMBAIOLLME CEKPELMIO COMaTOTPOMHOrO ropMoHa (Takme Kak
noytamopeH, unbytamopeH Me3unar U KanpoMOpEenwuH); BeELlecTBa, OTKpbiBaloLme
Kanuesble KaHanbl, aroHuctel AMPA (anbda-amuHo-3-rngpokcu-5-metun-4-msokcason-
MPOMUOHOBOM KMCNOThbI) unu moaynstopbl AMPA (Ttakue kak CX-717, LY 451395,
LY404187 n S-18986); uHrnbutopbl GSK3 (aHrn. glycogen synthase kinase 3, T.e.
rMUKOreH-cuHTasbl-knHasbl-3) (Takme kak AZD1080, SAR502250 wn CEP16805);
HenpoHanbHble aroHncTel unu PAM a7 nAChR (aHrn. positive allosteric modulator, T.e.
NMONOXUTENBHBIA anmnocTepUYEckUn moaynatop) (takme kak ABT-126, AZD0328, EVP-
6124, AVL-3288 unn PNU-120596); nuranabl MARK; aroHuctel M1 nnun M4 mAChR unn
PAM; aHTaroHuctsl mGIUR2 nnun NAM (oTpyyarenbHble annocTepnyeckue MogynaTopbl)
unn PAM; antaroHnctel mGIUR5 (Takme kak AZD9272); anbda-aroHUCTbl, NUraHabl
ADAM-10; cepatmBHble CPEACTBaA, CHOTBOPHbLIE CPeACTBa, aHKCUONMUTUYECKNE CPEACTBa,
AHTUNCUXOTUYECKUNE cpeacTsa, LMKNONMPPOIOHbI, UMAa3onMpUANHLI,
NMPasononNMPUMUAWHBLI,  cnabble  TPaHKBUIM3ATOPbI, arOHUCTbl M @HTArOHWUCTbI

MenaToHuHa, MenaroHepreTuv4eCkne areHTbl; aHTaroHUCTbl WM arOHUCTbl OPEKCUHA,
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aroHUCTbl N @HTaroOHUCTbl MPOKUHETULUHA; aHTaroOHUCTbI KanbLWEeBbIX kKaHanos T-Tuna,
TprasononnpuanHel, 6eHsognasennHel, 6apbutypatbl; aHTaroHncTbl 5-HT1A (Takue kak
NeKo3oTaH); aHTaroHucTbl 5-HT2; aroHnctel 5-HT4 (Takne kak PRX-03140); aHTaroHUCTbI
5-HT6 (takne kak GSK 742467, SGS-518, FK-962, SL-65.0155, SRA- 333 wu
KCanMNpOAEH); aHTaroHNCTbl N obpaTHble aroHUCTbI pelenTopa ructammHa H3 (Takme kak
S38093, ABT-834, ABT 829, GSK 189254 u CEP16795); nHrubutopel PDE4 (034,
docdoanacrepasbl 4) (takme kak HTO712); uHrmbutopel PDE9 (Takue kak BI40936);
nHrndutopel PDE10; uHrmbutopbl HDAC (ructoHpeauetanasbl), aHTaroHuctbl KCNQ;
curHanbHble 3HxaHcepbl GABA, (Takme kak L-838,417, TPA-023, anbdakcanoH,
raHakconoH, rabokcagon, TuarabuH, surabatpuH, OymeTtagumH) u 6nokatopbl GABA,
(Takme «kak S44819), curHanbHble 3HxaHcepbl GABAg (Takme «kak ©GaknodeH),
aHTaroHucTbl peuentopa Vi1a (Takme «kak 6GanosantaH); uwHrMbutopel MAO-B
(MoHOamMMHOKCMAasbl-B); nHrmbutopel TpaHcnopta godamnHa; MHIMOUTOPBI TpaHcnopTa
HOpajpeHanuHa; aroHUCTbl U YacTUYHbIE aroHUCTbl D2; aHTUXONUHeprnyeckne cpeacrtsea
(Takmne kak GunepuaeHr); nHrnbutopel COMT (katexon-O-meTunTpaHcdepasbl) (Takme Kak
3HTaKanoH); aHTaroOHUCTbl peuenTopa ageHo3nHa A2a; XONUHEPrnyeckne aroHUCThI,
Knaccbl  HEWPONMENTMYECKMX  areHToB, npeactaBnswowmx cobon  npomsBOAHbLIE
eHoTnasnHa, TUOKCaHTEHa (Takne Kak  XNOprpOTUKCEH n TUOTUKCEH),
retepoumnknuyeckoro aunbeHsasenuHa (Takve kak knosanuH), OytupodeHoHa (Takme Kak
ranonepuaon), aundeHundyTunnunepuamnHa (Takme Kak nuMmosni) n MHAOoMNoHa (Takue kak
MOSIMHAOSIOH); FIOKCANWH, CynbnUpu; artunuuHble aHTUNCUXOTUYECKue cpepcrtea (Takue
Kak apvnunpason, aseHanuH, Gpekcnunpason, KapunpaswuH, WUNonepwaoH, NypasnaoH,
onaHsanuH, nanuNepuaoH, KBETManWH, PUCMEPUAOH W LMNpasuioH), nesoaona;
6rokaTopbl KanbLUMeBbIX KaHanoB (Takue kak umkoHoTtua n NMED160); uHrubutopsl MMP
(MaTpukCHOM  MeTannonpoTenHasbl);  TPOMOONMUTUYECKME  areHTbl,  ONUOUAHbIE
aHanbresupyrowne cpeacresa (Takme Kak KogewH, eHTaHun, rmapomMopdioH,
nesopgaHon, MenepuavH, MeTagoH, MOPMUH, OKCUKOAOH, OKCUMOPMOH, MEHTa3OLMH,
MPONOKCUMEH); MPaMMNEKCON; POMUHUPOS, UHIMOUTOP Murpauumn Heutpodgunos; SSRI
(aHrn. selective seratonin reuptake inhibitor, T.e. cenekTMBHbIN WMHIMOUTOP OGpPaTHOro
3axBara cepotoHuHa) unn SSNRI (aHrn. selective seratonin and norepinephrine reuptake
inhibitor, T.€. cenekTMBHbIN  MHrMOUTOP OOpaTHOro 3axearta CEepPOTOHMHA U
HOpajgpeHanuHa), TPUUMKNUYECKME  aHTUAENPECCUMBHbIE  CPEACTBA; MOAYNSATOPbI
HopagpeHanuHa (HopanuHedpuHa); nUTWMKA; BannpoaTt; rabaneHTuH, nperadanuH;
pU3aTpuUnTaH; 30NIMUTPUNTaH; HapaTtpunTaH U CymatpunTaH Unn Spyrue nekapcTBeHHbIe

CpeacTBa, KOTOpble BO3LEWCTBYIOT Ha peuenTopbl MNM epMeHTbl, KoTopble nubo
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noBbIWAT 3PPEKTMBHOCTL, 6€30MacHOCTb U yA0OCTBO, NMMOO CHMKAKOT HEXenaTenbHble

No6oYHbIE ABMEHUS UNN TOKCUYHOCTb COeAMHEHUIN COrMacHo HacTodALlemMy V|306peTeHVIPO.

B oaHOM w©3 npumepoB OCYLLECTBMNEHUS APYTUM aKTUBHBIM WHIPEAVNEHTOM
ABNSETCA WHrMOUTOP aueTUNXonuHacTepasbl (TAKOW Kak ranaHTamuH, PUBACTUrMUH,
AOHene3un, TakpwH, deHcepuH, nagocturun n ABT-089); aroHMCT unu aHTaroHucT
peuentopa NMDA (Takon kak MeMaHTuH, HepamekcaH, EVT101 u AZD4282); aHTu-
amMUNongHoe  aHTUTENO,  BKMOYalLwee  aHTU-aMUNoOUAHOE  TYMaHU3MpOBaHHOE
MOHOKIOHanbHOe aHTuTeno (Takoe kak GanunHeysymab, ACCOOI, CAD 106, AZD3102,
H12A11V1); nHrmbutop mnnn moaynaTtop 6eTa-cekpetasbl (Takon kak BepybeuecTtar u
AZD3293) unn ramma-cekpetasbl (Takon kak LY450139 u TAK 070); wnHrmbutop
runepdochopunuposaHnsa Tay-6enka; Moaynstop koHdopmauunm ApoE4; uHrubutop
TpaHcnopta rmuyuHa; aroHuct AMPA unn moaynatop AMPA (takonm kak CX-717, LY
451395, LY404187 n S-18986); HenpoHanbHbii aroHmuct unu PAM a7 nAChR (Takown kak
ABT-126, AZD0328, EVP-6124, AVL-3288 nnn PNU-120596); aHTaronuct 5-HT6 (takon
kak GSK 742467, SGS-518, FK-962, SL-65.0155, SRA- 333 n kCcanunpoaeH); aHTaroHUCT
n obpartHbI aroHUCT peuenTtopa ructamuHa H3 (Takon kak S38093, ABT-834, ABT 829,
GSK 189254 n CEP16795); curHanbHbii sHxaHcep GABA, (Takonm kak L-838,417, TPA-
023, anbthakcanoH, raHakconoH, rabokcagon, TmarabuH, surabatpuH, OymeTaguH) u
6nokatop GABA, (Takon kak S44819), curHanbHbl 3HxaHcep GABAg (Takon Kak
BaknodeH), aHTaroHUcT peuentopa V1a (takon kak HanoBanTaH); YaCTUYHbIA aroOHUCT
D2; XONMMHEepPrnyeckUn aroHWUCT; KNaccCbl HEMPONENTUYECKMX areHTOB, NPEeACTaBNSIOLMX
cobo npou3BOAHble (EHOTUA3nHa, TUOKCaHTeHa (TakMe Kak XMOPMNPOTUKCEH U
TUOTUKCEH), FeTepouUmnknuyeckoro gubeHsasenmHa (Takme kak knosanuH), OyTupodeHoHa
(Takne kak ranonepugon), andeHnnbytTunnunepuamHa (Takme kak nMmosna) U NHLOMOoHa
(Takve kak MOMMHAOIMOH); FOKCAaMWH, CYNbMUpWg; WU aTtUNUYHOE aHTUMNCUXOTUYECKOE
CpeacTBO (Takoe Kak apununpason, aseHanuH, Opekcnvnpason, KapunpasuH,
WNONepPuMAOH, NypasuioH, OfaH3anuH, nanunepugoH, KBETUAMWH, PUCTIEPUAOH U

LMnpasunaoH).

TepMyH “MOAYNATOPbLI” O3HAYaEeT MOMEKyYNbl, B3aMMOAEWCTBYIOLUME C LiENEBbIM
peLenTopoM, U NMpu 3TOM B3aMMOAEWNCTBME MOXET ObiTb, HaNpPUMEP, aroHNUCTUYECKUM,

AHTAaroHNCTU4YECKUM Unn O6paTHbIM AroHNCTU4YECKNM.

TepMH  “UHIMOUTOPLI”  OTHOCUTCA K MOMEKynam, KOHKYPUPYHOLMM  C,

YyMEHbLUALWMM  UnM  NpejoTBpallalolM  CBA3blBAHWE KOHKPETHOro nuraHga ¢
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KOHKPETHBbIM PeLenToOpoM UMW YMEHbLUAOWMM UNn NpeAoTBpaLLaoLLnM NHriMbuposaHne

PYHKLMUN KOHKpPETHOro Gernka.

TepMMH “arOHUCTbI” OTHOCUTCSH K COEAMHEHMAM, UMEIOLMM CPOACTBO K CaWUTy
CBSI3bIBAHWS peuentopa U YCUNMBAKOLWMM aKTMBHOCTb OMOCPEAYEMOW pPeLenTopoM
OTBETHOW peakymn. “lMonHble aroHUCTbl” BbI3bIBAIOT MOMHYKD OTBETHYIO peakuuio,
“4aCTUYHble aroHUCTbI” BbI3bIBAIOT HE COBCEM [MOMHYIO akTUBaALUMIO, A&XKEe €C OHU

3aHUMaLOT BCHO MONYNALUI0 PELENTOPOB.

TepmnH “obpaTtHble arOHMUCTbl® OTHOCUTCA K COEAMHEHUSIM, BbI3blBAIOLUM
abbekT, NPOTUBOMONOXKHBLIA 3PEKTY aroHUCTa, NPU CBA3bIBAHUM C CAUTOM, C KOTOPbIM
CBA3bIBAETCH arOHUCT, UMW CHWXKAIOLWUM AENCTBUE aroHUCTa NOCPEACTBOM CBA3bIBAHUA C

APYTMM annocTepuyecknm CanTom CBA3bIBaHMS.

TepMuH  “@HTaroOHUCTbI” OTHOCUTCS K  COEAUMHEHUSIM, CHWXKaKLWMM  Unn
npeaoTBpaLLaolLMM BO3LEUCTBUE APYroro COEAMHEHUS WM cauTa peuentopa unu
CHXKAOLWMM BO3AEWUCTBUE aroHUCTa. “KOHKYPUPYIOLWME aHTaroHUCTbI” CBA3LIBAOTCS TEM
)KE CanTOM, YTO M aroHUCTbI, HO HE aKTUBMPYIOT ero, 6rnokupys, Takmm obpasom, gencrsme
aroHUCTOB. “HEKOHKYPMPYIOLME aHTarOHUCTbI” CBA3LIBAKOTCS C annocTeEPUYECKUM CanToOM
peuenTopa W npeaoTBpaljaloT aktusayuio peudentopa. “ObpaTtumble aHTaroHUCTbI”
CBA3bIBAIOTCH C PeLenTopoM HEKOBANEHTHOW CBA3bIO (MOryT BbITb yaaneHbl NPOMbIBKOW),
B TO BpeMs Kak “HeobpaTMmMble aHTarOHUCTbI® CBA3bIBAIOTCSA C PELENTOPOM KOBaNEHTHON

CBSI3bl0 (HE MOryT ObITb yaaneHbl NPOMbIBKOW).

TepMuH  “annocTepuyeckne  MOAYNATOPbl®  OTHOCUTCA K COEAUHEHMSM,
CBAA3bIBAOLMMCS C PeLEenTopoOM Ha canTe, OTNMYHOM OT canTa CBA3bIBAHMS arOHUCTa,
T.. C annoCTeEPMYECKMM CaWTOM, YTO MNPUBOAUT K KOH(POPMALMOHHOMY M3MEHEHUIO
peuentopa M M3MEHEHUIO CPOACTBA W/MWMNU aKTUBHOCTU peuentopa B OTHOLUEHUU
3HAOrMEHHOro nuranga unu aroHucra. “ronoXuTenbHble annocTepuyeckne MoaynaTopsl”
unn “PAM (ot aHrn. positive allosteric modulator)” ycunusatroT CpoACTBO, B TO BPEMS Kak
‘oTpuuarenbHble annocrepuyeckne moaynaropbl” unm “NAM (oT aHrn. negative allosteric
modulator)” ocnabnsaT CpPOACTBO, NOHWXaSA, HenpambiM  00pasoM, aKTUBHOCTb
peuentopa. CoeguHeHusa, nmerowme cdopmyny (1), NPUBEAEHHYIO BbIE, NPEACTaBNAOT
cobon oTpuyaTenbHble annocTEPUYECKME MOAYNSATOPbLI, CBA3bIBAOLMECA C CANTOM
cBa3biBaHWS OeH3oamasenvHa kak obpaTHble arOHWUCTbl, CENEKTMBHO B OTHOLLEHUM a5

GABA-peyenTopa.
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TepmnH “koHcTaHTa uHrMbuposaHmns” (K) o3HadaeT abConiTHOE CPOACTBO K
CBA3bIBAHWIO OMNPEAENeHHoro nirnbuTopa ¢ peyentopom. Ee onpefenaoT ¢ NOMOLLbIO
KOHKYPEHTHbIX aHanuM3oB CBA3bIBAHWS, M OHa paBHa KOHUEHTpauuu, npu KOTOPOW
onpeaeneHHblin  MHriMbutop OyaeT 3aHMMaTb MNOMOBWHY PEeLenTopoB B OTCYTCTBUE
KOHKypupyoLLero nuranga. JlorapudmmposaHnem BennynHbl K; MoryT ObiTe NpeBpaLyeHbl
B 3HaveHus pK; (-logK), B KOTOpbIx ©OoOnee BbLICOKME BEMUYMHbI YKa3blBAOT Ha

3KCMOHEHUManbHO BonbLUyo 3hheKTUBHOCTb.

TepmuH “cybmakcmmanoHas aphekTrBHaANA KOHUeHTpauymns’” Oo3Havaer
KOHLUEHTpaUuio OnpeaeneHHoro coeauHeHuns, Tpebyemyto ans goctmwkeHmss 10% ot

MakcumMmyma onpeaeneHHoro achdexra.

TepMuH “pyHKUMOHANbHaa CEMNeKTUBHOCTE” O3HadaeT pasfiMyHble CTENeHn
MOAYNALMM, OKasblBAEMOW OMNpefeneHHbIM COeAMHEHMEM Ha pasnuyHble CcybTunbl
peuentopa. CornacHo  Hactodwemy  u3obpeTeHuto,  coefuHeHue  OCOBEHHOo
PYHKLUMOHANbHO CENEKTUBHO, €Criv OHO AEWNCTBYET kak obpaTHbIN aroHUCT Ha a5 GABA,-
peuentop, cHmxaa addekt GABA 6onee yem Ha 20%, HO nNpu 3TOM BO3AEWUCTBYET Ha

apyrvne cybtunel peyentopa GABA, MeHee yem Ha 10%.

TepMuHbI “cocTodaHmne”, “‘nedekt”, “‘aedonyut”, “HECOCTOATENBHOCTL,
‘HapyweHne", “saboneBaHne” wnu  “OOMNesHeHHOe  COCTOSIHME”  UCMONb3YHTCH
B3aumMmo3ameHsaemMo Aansa obo3HaueHus noboro 3aboneBaHusi, COCTOSIHUS, CUMMTOMA,

CUHAPOMA, HaPYLLEHUS UMW NOKasaHUs.

TepmuH “3abonesaHus, nmetowme oTHowweHne k a5 GABAA-peuenTopa” o3HavaeT
3aboneBaHns, COCTOSIHUS UMM HapYyLUEHUS L|eHTpanbHOW HEPBHOW CUCTEMbI, B KOTOPbIX
OAWH U3 CMMMNTOMOB W/WNN CUHAPOMOB 3ab0ONeBaHUA MOXET MMETb OTHOLUEHME K a5
GABA-peyenTopa. Takue 3abonesaHus BKMIOYAIOT, 6es orpaHuyeHni,
HENpPOAEreHepaTUBHbIE HapyLUEHWUSl, HEWPOKOTHUTUBHbIE HAapPYLLUEHUS, LUM3OMPEHUIO,
acdbhekTnBHbIE paccTpoucTea, OoneBble pPacCTPOMCTBA, HAPYLUEHWS, CBSI3@HHble C
ynoTpebneHnem n npuBbIKAHMEM K JEKApCTBEHHbIM BewlecTBam, unuv Apyrue

3aboneBaHus.

TepMyH “KOTHUTUBHAsI AEATENBHOCTL” OTHOCUTCA K cnocobam, KoTopble CyObekT,
NpeAnoYTUTENBHO MnekonuTawLlee, bonee NPeanoYTUTENBHO YENOBEK, NPUMEHSET ANS
opraHusayum mHdopmaumm, rge cnocobbl BkMAYaT cbop uMHGopMaumm (BocnpusiTue),
oT60p (BHMMaHUE), NpeacTasneHne (NOHUMaHWE) 1 yaepxkaHue (namsTb) nHpopmayum, mn

ANS  MPUMEHEHUsT UWHGOpPMauMM ANs OnpejeneHust NoBefeHUs (pacCyXaeHuh Wu



10

15

20

25

30

26

KOOpPAUHaLMN ABUraTenbHON AesTenbHOCTH). BmelsatenbctBa C LENbio  YnyudlleHUs
KOTHUTMBHbIX PYHKLMA MOryT ObiTb HanpaBneHbl Ha o0yl M3 ykasaHHbIX OCHOBHbIX

cnocobHocTen.

B ogHOM u3 npumMepoB OCYLLECTBREHMS COedUuHeHus, umetowme dopmyny (1),
NMPVMBEAEHHYIO BbIlLE, NMPUMEHSIIOT B Ka4eCTBEe YCUNUTENEN KOTHUTUBHOW AEATENbHOCTMU.
TepMyH “ycUneHue KOTHUTUBHOW [EeATEenbHOCTU O3HavyaeT YNyudlleHWe KOTHUTMBHbIX
PYHKUMUIA, B YACTHOCTK, COLManbHON KOTHUTUBHOW AEeATENBbHOCTM, KOMMNIEKCa BHUMaHWS,
NCNOMHUTENbHBIX (PYHKUMA, NEPLENTMBHO-MOTOPHOM PYHKLUN, S3bIKOBOW OYHKLMN WK
obyyeHns M namatn. YCuneHme KOTHUTUBHOW JEeATENbHOCTM MpeacTaBnser cobou
BMELLATENbCTBO, KOTOPOE HEKOTOPbIM 0Opa3oM ynyuyLlaeT NnogCUCTEMY, HO HE YCTpaHsieT

MOMOMKY UM He BblNeYNBaET KOHKPETHYHO ANUCKHYHKLMIO.

3aboneBanHns, wumeowme oTHoweHne Kk a5 GABAs-peuyenTtopa, moryT
conytctBoBaTb Apyr Apyry. ConyTCcTBuMe ykasblBaeT Ha MEAULUHCKOE COCTOSHME,
CYLLECTBYHOLLEE OAHOBPEMEHHO, HO HE3ABUCUMMO C APYTUM COCTOSIHNEM NaUMEHTA, UNn Ha
MEANLMHCKOE COCTOSIHME MauueHTa, KOTOpOEe Bbi3blBAET, BbI3BAHO MU MHbIM 0Opa3om
CBA3aHO C ApYrMM COCTOSiHUEM ToOro e naugueHta. OpHako CconyTcTBME Npu
NCUXMATPUYECKMX M MCUXOMNOrMYECKUX 3aboneBaHUsX WM COCTOSIHUSIX MCUXUYECKOTO
300poBbSt He 00si3aTenbHO MoApasymMeBaeT HanuMune MHoxectsa 3abonesaHun, a,
HanpoTMB, MOXET OTpa)KaTb BPEMEHHYD HEBO3MOXHOCTb MOCTaBUTb E€4MHCTBEHHbLIN

AnarHos, o6 bSCHALWMIA BCE CUMMNTOMbI.

TepMnH “HempopaereHepaTuUBHOE HapyLleHne” BKNtovaeT, 0e3  orpaHuyeHun,
bonesHb Anburenmepa (advrn. Alzheimer's disease, cokpaweHHo AD), 6onesHb
XaHTuHrroHa (aHrn. Huntington's disease, cokpaweHHo HD), 6onesHb MapknHcoHa (aHrn.
Parkinson's disease, cokpaiwjeHHo PD) mnn ammotpodpunyeckmin narepanbHbii CKIepos

(anrn. amyotrophic lateral sclerosis, cokpaiyeHHo ALS).

TepMMH  “HEMPOKOrHUTMBHOE  HapyLleHue”  Bknwo4vaet, 0e3  orpaHuyeHun,
HELOCTaTOK KOTHUTUBHOW [EATENbHOCTU, ASPUUUTBI NaMATWN, BO3PACTHbIE HapyLUEHUS
NamMATM UNN CHUKEHWE KOTHUTUBHBLIX CMOCOBHOCTEW, AEeMEHUUo (MnNn ee pasnu4yHble
opMbIl, TakMe kKak gemeHumsa npu GonesHu Anburenmepa, 6onesHn HumanHa-lMuka,
6onesHn MapknHcoHa vnn 6onesHn XaHTUHITOHA, AeMeHUusa ¢ Tenbuamu JleBu (aHrn.
dementia with Lewy bodies, cokpaweHHo DLB), no6GHO-BUCOYHas AemeHuus,
BackynsipHasi gemeHums (aHrn. vascular dementia, cokpaweHHo VaD), cybkopTukanbHas
AemeHyus, CMeLLaHHas BackynspHas n cybkopTukanbHasa AeMeHUus,

MyNbTUMHMAPKTHAS LEeMeHUMsl, nocreonepauuoHHas AeMeHUMs WnM Bbi3biBaemMasi
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BOCNaneHnemMm AEMEHUUS), Nerkoe KOrHUTUBHOE paccTponcTtBo (aHrm. mild cognitive
impairment, cokpaweHHo MCI), BackynapHoe KOrHUTMBHOE HapylLueHwe (aHrn. vascular
cognitive impairment, cokpaweHHo VCI), cocroaHna LHC, BosHukawowme nocne
WHCYNbTa, KOTHUTMBHbIE HAapyLUEHWS, CBSi3aHHble C pakoMm Mo3dra (Bkrovawowme, 6e3
OrpaHMYeHnn, MeaynnobnacTtomMbl), CHWKEHME KOTHUTUBHbIX CMNOCOBHOCTEN Mpu
cvHapome [ayHa (aHrn. Down Syndrome, cokpaweHHO DS) wnm  KOrHUTMBHYHO
ANCHOYHKUMIO npyu OOnbLUOM AEMNPECCMBHOM pacCcTponcTBe (aHrn. major depressive

disorder, cokpaiyeHHo MDD).

TepMmnH  “wWumn3odpeHns” Bknodaet, 6€3 OorpaHMYeHun, pasnunyHble OopMbI
LWM3OPPEHNN, MOMOXMUTENbHbIE, OTpUUATENbHbIE W/WNN  KOTHUTUBHbIE  CUMMTOMbI,

CBSi3aHHblE C LUM30PEHNEN, LUIN3OTUNMYECKNE W ranmioLUHaTOPHbIE HAPYLLEHUS.

TepmnH “OoneBoe paccTPOUCTBO” BKNOYAET, 6€3 orpaHU4YeHi, HOUULENTUBHLIE,

HemponaTn4eckme nnmn socnanuTensHole 6onu.

TepMyH “addPeKTUBHOE PaCCTPOMUCTBO” BKIOHAET, 6e3 OrpaHNYEeHUN, CBA3aHHbIE
C Aenpeccuen HapyweHust (Takme kak 60omnblioe aenpeccuMBHOE pPacCTPONCTBO (aHrm.
major depressive disorder, cokpaweHHo MDD), Aauctumumio, LUUKNOTUMUYECKOE
pacCTpOUCTBO,  CE30HHOEe  adpPeKkTUBHOE  PaCCTPOUCTBO/CE30HHYIO  AEMPECCUIO,
Jenpeccuio nocne TpaBMaTtnU4eckoro noBpexaeHns mosra (adrn. traumatic brain injury,
cokpaiyeHHo TBIl), nocnepogoBylo AENPecculo, npegMeHCTpyanbHoe Aauceopuyeckoe
pPacCTPONCTBO, AENPECCUBHbIE CUMMTOMbI, CBA3@HHbIE C MEHONAy30M, Aenpeccuto nocne
3noynoTpedbneHns MNCUXOaKTMBHBLIMWA BELLECTBAMW/CMHAPOM OTMEHbI MCUXOAKTMBHOIO
BeLlecTBa, OUnonspHble paccTponcTBa, GUNoNApHOe PacCTPONCTBO B CTaguN PEMUCCUN
UnNu genpeccuBHble 3NN304bl OUNOMSIPHOrO PacCTPONCTBa), OMNOMSIPHbIE PacCTPOUCTBA,
Bbl3BaHHblE BELLECTBOM, BbI3bIBAIOLUMM NPUBbIKAHWE (AnNKOronem Wnm HapKOTUKOM), UIu
HeyTO4HeHHble ad)dpekTmBHble paccTporcTBa (aHrn. not otherwise specified mood

disorders, cokpaiwyeHHo MD-NOS).

TepmnH “gpyrue 3abonesaHuns” Bknoyaer, ©Oe3  OrpaHNYeHMn, CUHAPOM
rMNePaKTUBHOCTM C A€DPULUTOM BHUMAHMS U CUHAPOM AeduunTa BHUMaHUS y B3POCHbIX,
APYyrue CBsi3aHHblE CO CTPECCOM COCTOSIHWS, WHCYNbT, Henpodumbpomaros Tuna |,
pacCesiHHbIN CKNEPO3, OCTPbIA MEHUHIUT, ankOrornnam, ankororbHbI CUHAPOM NNoa Unm
OpoHxocyxmBawwme 3aboneBaHumss (Takme Kak acTma, XpoHMYeckoe OOBCTPYKTUBHOE

3aboneBaHune nerkux n 6poHXonynbMoHanbHas gucnnasusl).
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B ogHOM 13 npumepos ocyliectBrneHusa 3abonesaHne, csasaHHoe ¢ a5 GABAs-
peuenTopa, o3HavaeT 6onesHb Anbuyrenmepa (AD), 6onesHb XaHTuHrroHa (HD), 6onesHb
MNapknHcoHa, ammnoTpoduryecknn narepaneHbil cknepos (ALS), aeduuntbl KOTHUTUBHOW
AEeATEenbHOCTN, AedUUUTbI NamMATW, BO3PACTHbIE HAapPyLIEHUS MNaMsATM UMK CHUDKEHUE
KOTHUTUBHbIX CMIOCOBHOCTEN, AEMEHLMIO NN €€ pasnunyHble POPMbI, TAKUE Kak AEMEHLUS
npn 6onesHn Anburenvepa, 6onesHn HumaHHa-Muka, ©GonesHn [MapkMHCOHA wUnu
BonesHn XaHTUHITOHa, AeMeHUmto ¢ Tenbuamm Jleen (DLB), no6HO-BUCOUHYIO 4EMEHLMIO,
BackynsipHyto  aemeHuyuto  (VaD), cybKOpTUKanbHYd  AEMEHUUI0,  CMELUaHHYH
BaCKynsipHYlO U CyOKOPTUKaNbHYIO  AEMEHUUIO,  MYNbTUMHAAPKTHYIO  AEMEHLMIO,
NMOCNeonepaynoHHy0 AEMEHUMIO UMW BbI3bIBAEMYIO BOCMANEHMEM LEMEHLUIO, Nnerkoe
korHutnsHoe pacctponctso (MCI), BackynspHoe korHutusHoe Hapywenue (VCI),
coctosHua LIHC, Bo3Hukarowpme nocne NHCynbTa, KOrHUTMBHbBIE HapyLUEHWSs, CBA3aHHbIE C
pakom Mo3sra (Bknovawwme, 6e3 orpaHmdeHun, MeaynnobnacTtombl), CHWDKEHME
KOrHUTUBHbIX cnocobHocTen npu cuHapome [dayHa (DS), KOrHUTUBHYIO AUCHYHKLMIO NpU
6onbwiom genpeccuBHom pacctpouctse (MDD); pasnmyHble OpPMbI  LIN30MPEHNN,
NOMNOXWTENbHbIE, OTpUUaTENbHbIE WMWUMW  KOTHUTUBHbIE CUMMTOMbI, CBSA3a@HHbIE C
LWM3OPPEHMEN, LUN3OTUNNYECKME WU TFanmoUMHATOPHbIE HapyLIEHWs; HOUULUENTUBHbIE,
HenponaTuyeckue unu BocnanuTenbHble 60nu; CBA3aHHbIE C Jenpeccuen HapyLleHus
(Takme kak 6onbLloe genpeccusHoe pacctporctso (MDD), AuCTUMUIO, LUMKITOTUMNYECKOE
pacCTpOUCTBO,  CE30HHOe  adpekTMBHOE  PaCCTPOUCTBO/CE30HHYIO  AEMNPECCUIO,
Jenpeccuio  nocrne TpasmaTtudeckoro nospexaeHus wmosra (TBI), nocnepoposyto
Aenpeccuto, nNpejMeHCTpyanbHoe Ancdopuyeckoe pacCTPONCTBO, AEeNpPecCuBHble
CMMTOMbI, CBSi3@aHHble C MeEHOnay3on, JAenpeccuio nocne  3noynotpebneHus
NMCUXOAKTMBHLIMA  BELLECTBAMW/CUHAPOM  OTMEHbl  MCUXOaKTUBHOIMO  BELLECTBa,
OMnonsipHbIE PacCTPOUCTBA, OMMNONSAPHOE pPacCTPOWUCTBO B CTaguM PEMUCCUN UMK
JenpeccuBHble 3nu3oabl OMNONSIPHOrO PacCTponcTBa), OUMONSPHbLIE PAaCCTPOMNCTBA,
Bbl3BaHHblE BELUECTBOM, BbI3blBAOLWMM MNPUBbIKAHWE (anKoronieM WNn HapKOTUKOM),
HeyTOUYHEHHblE adpdekTuBHble paccTponctea (MD-NOS); cuHApPOM rMnepakTUBHOCTM C
4ePUUMTOM BHUMaHUA U CUHAPOM AeduLmuTa BHUMaHUS Y B3POCHbIX, APYrMe COCTOSHUS,
CBSI3@HHbIE CO CTPECCOM, MHCYNbT, Henpodhubpomartos Tvna |, paccesiHHbI CKNepos,
OCTPbI MEHVHIUT, ankoronnM3m, ankororibHbI CUHAPOM Nrioga unu BpoHXocyxuBaroLme
3aboneBaHns (TakMe Kak acTma, XpPOHMYeckoe OOCTPyKTMBHOE 3aboneBaHWe nerknx u

BpoHXOoMynNbMOHanbHas Aucnnasms).

B ogHOM 13 npumepoB ocyulectsrneHus 3abonesaHne, csasaHHoe ¢ a5 GABAs-

peuenTtopa, o3HayaeTr 6GonesHb Anbuyrenmepa (AD), AaeduUMTbI  KOTHUTUBHOW
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AEATENbHOCTY, AedUUUTbl NamMaTW, BO3PACTHblE HapPyLIEHUS MaMsTU UMW CHWKEHUE
KOrHUTUBHbIX CMNOCOBHOCTEN, AeMeHuuto, nerkoe KkorHutusHoe pacctpouctso (MCI),
BackynspHoe korHutmsHoe HapyweHune (VCI), coctoanmnsa LIHC BosHukawowme nocne
WHCYNbTA, KOTHUTMBHbIE HAPYLUEHUS, CBSA3AHHbIE C PaKOM MO3ra, CHKEHNE KOTHUTUBHbIX
cnocobHocTen npu cuHapome [ayHa (DS), KOrHUTUMBHYKO AWMCAHYHKLMIO Npu 60MbLUIOM

aenpeccmBHom pacctpounctee (MDD) unu winsodpeHunto.

Hacrosilee n3obpeTeHne OTHOCMTCA K Cnocoby neyYeHns unu npodUNakTrKm
3abonesaHum, umeroLMX OTHoLEHUe k a5 GABAs-peyenTopa, nnm k cnocoby yny4lleHus
KOTHUTUBHbIX ~ OYHKUMA, BKNIOYaloWwemy BBefeHMe CyObekTy, npeanoyvTUTEnbHO
mrekonuTalowemy, 6onee npeanoyuTUTENBHO 4YENOBEKY, HYKAAKLWEMYCS B TakoMm
neyeHnn, NPoUnakTuke UNN ynydweHun, TepaneBTuydeckn 3PEKTMBHOrO KonmyecTea
coeavHeHna, nmetowero dopmyny (1), NpMBeAeHHYO Bblle, Kak TakoBOro UMM C MO
MEHbLUEN Mepe OAHMM hapMaLeBTUYECKN NPUEMMEMbIM BCOMOraTenbHbIM BELLECTBOM

B BMAE (hapMaLeBTUHECKON KOMMO3ULMN.

HacTosiuiee unsobpeTeHne OTHOCUMTCH K Cnocoby neyeHus nnv npodunakTukn
3abonesaHuu, umeroLmx oTHoweHue k a5 GABAs-pelenTopa, nnm k cnocoby yny4lleHus
KOTHUTUBHbLIX  (DYHKUMWA, BKMIOYalOWEMy BBeAEHWE CyObekTy, npeanoyYTUTENBHO
mnekonuTawLwemy, 6onee npegnouTUTENBHO 4YENOBEKY, HYXAAOWEMYCsi B TakoMm
nevyeHun, NPpodPUNakTUKe MUNU yny4yleHun, TepanesTmyeckn 3pdPEeKTUBHOrO KonmM4ecTea
coefuHeHns, nmetowlero copmyny (1), npuseaeHHyo Bbile, B KOMOMHaUMN C O4HUM Unu

fonee ApYruMun akTUBHbIMM UHIPEANEHTaMM.

Hacrosiee m3obpeTeHne OTHOCMTCS K Cnocoby neyYeHns unu npodunakTrkm
HempoaereHepaTUBHbIX HapPyLUEHUA, HENPOKONHUTUBHbLIX HapyLeHUn, LwmM3odpeHuu,
abheKkTMBHbIX paccTporcTB, OONEeBbIX pPacCTPONCTB, HaPYLWIEHUA WUNu  4pyrux
3aboneBaHnin, CBsI3aHHbIX C ynoTpebneHmem u 3noynoTpebrneHnem BeLeCTBOM,
BbI3bIBaOLMM MNpPUBbIKAHWE, UMW NO MEHbLUEW MEpPEe OAHOro M3 UX CUMMNTOMOB W/Unu
CYHAPOMOB, r4e OAWH U3 CMMMNTOMOB WWNM CUHAPOMOB 3aboneBaHuMs MOXET WUMETb
oTHoweHne k a5 GABAs-peyenTopa, y cybbekTa, npeanovTUTENbHO MITEKONUTAIOLErO,
fonee npeanoyTUTENBHO YernoBeka, CTpajarwwero OT ykasaHHoro 3abonesaHus wnu
COCTOSIHUA, WU ANSA YNYYLWEHUA KOTHUTUMBHbIX (PyHKUMWA. Cnoco® neyeHus BknovaeT
BBEAEHNE CyObekTy, NpeanoyTUTENbHO Mrekonutawwemy, bonee npeanovYTUTENBHO
4yernoBeky, HYXZalwLeMyCa B TakOM NedeHMn Wnn npodunakTuke, TepaneBTUYECKU
3P PeKTUBHOro KoNM4ecTsa CoeguHeHus, nverowero dopmyny (1), NpMBEAEHHYIO BblILLE.

Cnoco® neyeHns MOXET BKMOYaTb BBEAEHME  CyObekTy, npeanoyvTUTENbHO
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MnekonutaloLwemy, 6onee npegnoOYTUTENbHO YEeroBeKy, HYXAaloWeMycs B TakoM
neyYeHnm, TepaneBTUYeckn 3hPEKTUBHOIO KonmMyecTBa hapmMaLeBTUYECKON KOMMNO3ULMW,

BKMOYaoLEN coequHeHne, nmetrowee opmyny (1), npmseaeHHyo BbiLLe.

HacTosiee usobpeTeHne OTHOCMTCA K Cnocoby neyeHus unum npodUnakTUKmM
6onesHn Anburenvmepa (AD), AedPUUUTOB KOTHUTMBHOW AEATEMNBbHOCTW, AePULUTOB
NamsTy, BO3PACTHOrO HapyLlEHMs1 NaMATU UNU CHUMXKEHUS KOTHUTUBHbIX CMOCOBOHOCTEWN,
AEMeHUMN, nerkoro KorHutmeHoro paccrtponctesa (MCI), BackynsipHOro KOrHUTUBHOO
Hapywennsa (VCI), coctoaHuin LIHC, BO3HMKalOWMX nocne WHCYNbTa, KOrHUTUBHbIX
HapYLLUEHUN, CBA3AHHbIX C PakOM MO3ra, CHWKEHWUS KOrHWTMBHBLIX CMOCOBHOCTEN npwu
cvHapome [ayHa (DS), KOrHWTMBHOW AUCHYHKUMM Npyn GONbLUIOM  AENPECCUBHOM
pacctponctee (MDD) nnu wmnsopeHn unm no MeHbLUEW MEpPe O4HOro M3 CUMMTOMOB
Wunn CUHAPOMOB MNEPEYMCNEHHbIX 3aboneBaHMM U COCTOSHUA, Yy CyObekTa,
NpPeAnoYTUTENBHO MekonuTaroLwero, bonee NnpesnoyYTUTENBHO YenoBeka, CTpajaroLLero

OT YyKasaHHOro 3aboneBaHna wnNu COCTOSAHWUA, WNK  ANS ynyyqyweHna KOrHUTUBHbIX

DYHKLMNA.

Hactosuwee mn3obpeTreHne OTHOCUTCSH K COeAUHEHMIo, umetowemy dopmyny (1),
NPVBEAEHHYIO  Bblle, MPeAHa3Ha4YeHHOMY ANdA  NevYeHus wunu - NpouUnaKkTuku
3abonesaHuKn, nmerowmx otHoweHne k a5 GABA,-peuenTopa, unv Ans NpUMEHEHUs B

Ka4yecTtBe ycunutend KOTHUTUBHOW AEATENBHOCTMW.

Hacrosiee n3obpeTeHne OTHOCUMTCS K COeauHeHuo, nmetowemy dopmyny (1),
NPVBEAEHHYIO Bbile, B KOMOMHaUuMM ¢ ogHuM unu 6Gonee APYrUMM  aKTUBHbIMW
WHrpeaneHTamn, npegHasHa4eHHoOMY ANs NMPUMEHEHUS B NEYEHMM Unu npodunakTuke
3abonesaHun, nmewmx otHoweHne k a5 GABA-peuenTopa, nnn ans npUMEHEHUs B

Ka4vyecTtBe ycunutend KOTHUTUBHOW 4EATENBHOCTN.

Hactoswee mn3obpeTteHne OTHOCUTCH K COeAuHEeHuo, umetowemy dopmyny (1),
NPVBEAEHHYIO BblE, MPEeAHA3HAYEHHOMY ANS  MNPUMEHEHMS B NEYEHMM Unn
NpPoUNaKkTUKE HENPOLEreHEPATMBHbIX HapYLIEHWA, HENPOKOTHUTUBHBIX HapyLUEHUHN,
wmsodpeHnn, adhPeKTUBHbIX PACCTPOUCTB, OOMEBLIX PAaCCTPONCTB, HaPYLUEHUA UMK
Apyrux 3aboneBaHu, CBA3aHHbIX C ynotpebneHmem u 3noynotpebneHnem BeELLECTBOM,
BbI3bIBAIOLUMM MPUBbIKAHWE, UMM MO MEHbLUEN Mepe OAHOro M3 CUMMTOMOB W/Unu
CYHAPOMOB MEPEYNCIIEHHbIX 3a00NeBaHNN M COCTOSIHMA, UMW B KayecTBe YCUNUTENS

KOrHUTUBHOW AESATENBbHOCTW.



10

15

20

25

30

31

Hactosuwee mnsobpereHne OTHOCUTCS K COeAUHEHMIo, umetowemy dopmyny (1),
NPVBEAEHHYIO BbIe, MPeAHa3sHaAYEeHHOMY AnS  MNPUMEHEHMA B NEYEHUUM Unn
npodunaktnke GonesHn Anburenmepa (AD), 4ePUUUTOB KOrHUTMBHOW AEATENbHOCTH,
AedUUMTOB NaMATW, BO3PACTHOrO HAapPYLIEHUA NaMATU UMM CHUKEHUS KOTHUTUBHbIX
CnocoBHOCTEN, AeMEeHUUN, Nnerkoro KorHutmeHoro paccrtponctea (MCI), BackynspHoro
korHuTmsHoro Hapywenuns (VCI), coctosHun LIHC, BO3HMKaKOWMX nOCne WHCYNbTa,
KOTHUTUBHbIX HApPYLUEHUW, CBA3@HHbIX C PakOM MO3ra, CHWKEHUSI KOrHUTUBHbIX
cnocobHocTen npu cuHapome [ayHa (DS), KOrHUTMBHOW AUCHYHKUUM Npyn GONbLLOM
genpeccmBHom paccrponctese (MDD) nnu wmnsodppeHun, unu no MeHbLIen Mepe OgHOro
M3 CMMNTOMOB W/WNN CUHAPOMOB MEPEYUCIIEHHBIX 3a0OMNEBaHNA U COCTOSHUA Unu B

Ka4yecTtBe ycunurtend KOTHUTUBHOW AESATEMNBHOCTW.

Hacrtosiwee m3obpeTeHne OTHOCUTCH K MPUMEHEHWUID COEAUHEHUS, UMEIOLLEro
dopmyny (1), NnpuBeAEHHYIO Bblle, ANS NONy4YeHUA (M3roTOBMEHNSA) MeAuKameHTa Ans
neyeHns unu npodPuUnakTuku 3aboneBaHun, MMeLWUX OTHoweHue Kk a5 GABAa-

peuenTopa, Unun Ansa yrnyyeHUs KOTHUTUBHbIX OYHKLUUA.

Hacrtosilwee um3obpeTeHne OTHOCUTCH K MPUMEHEHWUID COELUHEHUS, UMEIOLLEro
dopmyny (), npvBeaeHHy Bbiwe, B KOMOUHaUMM C ogHUM unn Gonee Apyrnmu
aKTMBHbBIMW MHIrPegUeHTamMmn ANA NOnyYeHUs (M3roTOBNEHNS) MeAuKkaMeHTa A4Na NeYeHns
unu NpodunakTukn 3abonesaHun, UMeroLMX oTHowweHne k a5 GABAa-peyenTopa, unu

ANS YNyYLWeHUs KOTHUTMBHBIX (OYHKLWIA.

Hacrtosiee n3o0peTeHne OTHOCUTCS K MPUMEHEHWUID COEAUHEHUS, UMEIOLLEro
dopmyny (1), npuBeaeHHYO Bblle, ANS NONy4YeHUa (M3roTOBMEHNS) MeauKameHTa Ans
neyYeHnss unu npoUNakTUKU HEMpoaereHepaTMBHbIX HapPYLUEHUA, HEMPOKOTHUTUBHbIX
HapyLweHun, wmnsodpeHnr, addeKTUBHbIX PaCCTPOUCTB, OONEBbIX PacCTPONCTB,
HapyweHnn wnu  aApyrux  3aboneBaHuKn, CBS3a@HHbIX C  ynotpebneHvem w
3noynoTpebneHnem BELLECTBOM, Bbi3bIBaIOLMM MPUBbIKAHWE, UMW NO MEHbLUEN Mepe
OAHOrO N3 CUMMNTOMOB W/ CUHAPOMOB NEPEYNCEHHbIX 3aboneBaHMn 1 COCTOSHUN UK

AN YNYYLWEHNS KOTHUTMBHbBIX YHKLUNA.

HacTtosiwee m3obpeTeHne OTHOCUTCH K MPUMEHEHWUID COELUHEHUS, UMEIOLLEro
dopmyny (1), NnpuBeAEHHYIO Bblle, ANS NONyYeHUa (M3roTOBMEHNSA) MeAuKameHTa Ans
nedyeHust unu npochunaktnkn GonesHu Anbuyrenmepa (AD), aedpuuUTOB KOTHUTUBHOWM
AEATEenNbHOCTN, AedUUUTOB NaMATWU, BO3PACTHbIX HapyLUEHUA NaMaATU UNA CHUKEHUS
KOrHUTUBHbIX CrOCOBHOCTEN, AeMeHUuKn, nerkoro korHuTtusHoro pacctpouctesa (MCI),

BackynspHoro korHutmeHoro HapyweHus (VCI), coctoganmn LUIHC, Bo3Hukarowmx nocne
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WHCYNbTA, KOTHUTUBHbIX HAPYLLUEHUW, CBA3AHHbLIX C PAKOM MO3ra, CHUXEHUS KOTHUTUBHbIX
cnocobHocTen npu cuHapome [ayHa (DS), KOrHUTMBHOW AUCHYHKUUW Npyu GOMNbLLOM
aenpeccmsHom paccrtpounctee (MDD) nnu wmnsopeHnn, unm no MeHbLUEN MEpPE OZHOro
“3 CMMNTOMOB W/WNW CUHAPOMOB MEPEYUNCIEHHbIX 3ab0neBaHMM N COCTOSHUA UK Ans

YINYULLEHNS KOTHUTUBHbIX (OYHKLUIA.

Hacrosilee mnsobpereHne Takke OTHOCUTCH K hapmMaueBTUYECKON KOMMO3ULUW,
BKMOYalOWEn coeauHeHue, umetowee dopmyny (1), npuBeAEHHYHO Bbile, AnNS
NMPUMEHEHUA B NEYEHUN nnm npodunaktuke 3aboneBaHun, NMELMX OTHOLIEHUE K a5

GABA-peyenTopa, unv Ans ynyyeHnst KOrTHUTUBHbIX (OYHKLWIA.

Hacrosilee mnsobpereHne Takke OTHOCUTCA K hapMaueBTUYECKON KOMMO3ULuw,
BKMOYaOLWEN coeamHeHne, umetowee copmyny (1), npuBegeHHy0 Bbie, ¢ OAHUM UMK
fonee ApPYrMMM akTUBHbIMW WHrpeaueHTaMu AN MPUMEHEHWST B JIEYEHUUM Unu
npodunakTuke 3abonesaHui, MMeLUX OoTHoweHne k a5 GABAa-peyenTopa, unu aAns

YNyYLLEHUS] KOTHUTUBHBIX OYHKLIWIA.

TepMnH “nedyeHuwe” os3HavaeT obnervyeHue cneyndnyeckoro naTonorn4yeckoro
COCTOSIHUA, YCTPaHEeHWe WM cMmaArdyeHme opHoro wunu Gornee CUMNTOMOB COCTOSHUSA,
3ameaneHve unM npekpaweHue nporpeccupoBaHnss OOME3HEHHOr0 COCTOSHUA U
npeaoTBpaLLEHNE UNN OTCPOYKY BO3OOHOBNEHNS MaTONOrMYECKOro COCTOSHUA nauyueHTa
unn cybbekta, yxe cTpajawowero 3abonesaHvemM UWNM  NOMyYMBLUErO  AWArHO3.
“NMpepoTBpalwieHne” (M npoUNaKkTUKy WU OTCPOYKY BO3AENCTBMS 3aboneBaHus)
0ObI4YHO MPOU3BOAAT BBEAEHNEM NEKAPCTBEHHOIO CPEeACTBA TEM K€ UM aHanorM4YHbIM
NMyTeM, KakMM €ero BBOAAT NauMeHTy C YXe pasBuBLIMMCA 3aboneBaHvem unu

COCTOAHUEM.

TepmuH “TepaneBTunyeckn 3IhEKTUBHOE KOMUYECTBO” O3HaYaeT KOonM4yecTBoO
aKTMBHOrO WHrpeAueHTa — MO CPaBHEHUD C COOTBETCTBYHOLUMM CYOBHLEKTOM, He
nory4yaBlUMM 3TOrO KOMMYECTBa — KOTOPOE MPUBOAUT K FEYEHMIO, WU3NEYEHMIO,
NPEeAOTBPALLEHNIO UMN U3MEHEHUIO B NYYLLYIO CTOPOHY 3abonesaHusa nnv 60ne3HeHHoro
COCTOSIHUA 1N NOBOYHOro ABMEHUA N 3aMeaNAEeT NPorpeccupoBaHne 3abonesaHns unu
NaTonorM4eckoro COCTOSAHMA. OTOT TEPMUH TaKkKe BKMNoYaeT 3PPEKTUBHbIE KONUYECTBA,
nogxogdawme Ans  YnyyweHus HopmaribHOW  douanonorndeckon  dyHkyuun. [Ons
NPUMEHEHUs B Tepanun coeguHeHune, nmetowee cdopmyny (1), NpMBeAEHHYO Bbile, a
Tawke nwobaa ero dapmaueBTUYECKM NpUEMNemMas conb MOXeT ObiTb BBEAEHa B
TepaneBTUYECKN 3PPEKTMBHOM KONMMYectse B Buae "cbiporo" (HeobpaboTaHHOro)

XMMUYeckoro BeljecTBa. Kpome TOro, akTMBHbIA WHIPEAUEHT JOCTYNeH B BUAE
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hapmMaueBTMHECKON KOMMNO3NUMK. TouHoe TepaneBTUYeckn 3PDEKTUBHOE KONMUYECTBO
coeagnHeHna, nmerwero popmyny (1), NnpMBeaeHHyIO Bbile, 3aBUCUT OT psga pakTopos,
npuMepPbl KOTOPbIX BKNo4YalT, 6e3 orpaHundeHun, BO3pacT M Maccy Tena cybbekrta
(naymeHTa), TouHbIN BMA 3aboneBaHus, TPebyloLWEero NeYeHns, U ero TSXKECTb, NPUpPoAY

MEeAMLMHCKOro NPOAYKTa U NyTh BBEAEHUS.

TepmnH  “cyObekt” oO3HavyaeT MO3BOHOYHOE. B HEekoTopbiX  npumepax
OCyLLECTBNEHNS NO3BOHOYHOE npeacTasBnseT cobon mnekonutawowee. Mnekonurarowme
BKITIOYAIOT YenoBeka, NPUMaToB, HE OTHOCALLMXCS K YEMNOBEKYy, TakuUX Kak LUMMMNAaH3E u
apyrvue yenosekoobpasHble M HevyenoBekoobpasHble 00e3bsiHbI, CEeNbCKOXO3ANCTBEHHbIX
XKMBOTHbIX, TAKMX KaK KPYMHbIA pOraTtbii CKOT, NOLaau, OBLbl, KO3bl N CBUHbMW, AOMALLUHNX
XKMBOTHbIX, TAKUX KaK KPOMMKKW, coBaku 1 KoKW, NabopaTopHbIX XUBOTHbIX, BKITHOYAOLLMX
rPbI3yHOB, TakuUX KaK KPbICbl, MbIM W MOPCKME CBUHKA. B HEKOTOpbIX npumepax
OCYLLIECTBNEHUS MIIEKonuTarowee npeacrasndet cobon yenoseka. TEPMUH CYOBHEKT HE

BKIHO4YaeT YTOYHEHUA BO3pacTa Unu nona.

OAWH 13 NPUMEpPOB OCYLLECTBMNEHUS HACTOSILLEro W300peTeHuss OTHOCUTCS K

coegnHeHnam, nvetowmm dopmyny (1):

roe

onpeaenedns R'-R’, n # m npuBeaeHbl Bbille MPU PaCKPLITUN COSAUHEHMN,

umetromx cpopmyny (1),
A npeacrtasnsieT cobon
27 M o
N\ S N‘N Wt N _ Sa
b1 e b1 e b1 wane
rpynny, rpynny unm rpynny,

raoe Todka “al” nwboro umkna A npucoeanHeHa kK Todke “a2”, n rge Todyka “b1”

noboro yukna A npucoegmnHeHa k Touke “b2”.
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OAWH 13 NPUMEpPOB OCYLLECTBMNEHUS HacTosILLero WU3obpeTeHuss OTHOCUTCS

coegnHeHnam, nverowmm dopmyny (l-a):

rae
R' npeacrasnsieT coboi BOgopOs, UNu raroreH,

KaxkabIA U3 N U1 M HE3aBUCUMO cocTasBnsaeT 1 unm 2,

R? npeacraensieT coboit BoAopoa; Cisankun, HeoBs3aTenbHO U HEe3aBUCUMO

3aMeLleHHbIn OgHMM U Gonee atomamu ranoreHa, Cijankokcn, -S(O)»-Cqsankunom

unn R® NR*R® unu R®,

kaxxabi U3 R* n R® HezaBucumo npeacTasnsieT coboit Bogopoa, Cisankun nnm RY;

urm R* n R® coBmecTHO apyr ¢ Apyrom n ¢ atoMom N, K KOTOPOMY OHW MPUCOEANHEHI,

ob6pasyoT Heobsa3aTenbHO 3aMeLLEHHbIN reTePOLVKIT, U

R® R® u R’ npeactaBnsieT coboii HeoBs3aTenbHO 3aMELLEHHbIA YrNepoaHbIii

LMK, reTepOoLMKN Unn retepoapun,

Wvnn K KX consM  WWUnM  UX TeoOMEeTPUYECKMM  U3oMepam
cTepeovsomepaMm WunM WX 3HaHTMOMEpam Wunu ux payemaram

Anacrepeomepam wvnm unx Ononorndeckn akTUBHbIM MeTabonuTam

nunm  unx
nunm ux
nunm ux

nponekapcTtesam Wwunm ux conbBatam WunM uUx rugparam Uunm mnx nonuMmopdHbIM

dopmam.

OAWH 13 MPUMEPOB OCYLLECTBMNEHUS HACTOSLLEro W300peTeHuss OTHOCUTCS K

coeagnHeHnam, nverowmm dopmyny (I-b):
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N\N \ o) N\ N e}
4
= " R2

roe
R" npeacrasnsieT coboii Bogopos, Unu raroreH,
KaxkabIA U3 N U1 M HE3aBUCUMO cocTasnsaeT 1 unm 2,

R? npepcraensieT coboit BoAopoa; Cisankun, HeoBs3aTenbHO U HEe3aBUCUMO
3aMeLleHHbIn OgHMM unn Oonee atomamu ranoreHa, Cijankokcn, -S(O)»-Cqsankunom
unn R® NR*R® unu R®,

kaxxabil U3 R* n R® HezaBmcumo npeacTasnseT coboit Bogopoa, Cisankun nnm RY;
urm R* n R® coBmecTHO apyr ¢ Apyrom n ¢ atomom N, K KOTOPOMY OHW MPUCOELUHEHI,

o6pasyoT Heoba3aTenbHO 3aMELLEHHbIN reTEPOLVIKIT, U

R® R® n R’ npeacrasnsier coboil Heobs3aTenbHO 3aMeLLEHHbIN YrnepoAHbIN

LMKI, reTepoLuKn Unm retepoapun,

wwnn K nNX conam  uunum  UX reoMeTpuYecKuM u3omMepam  Uunm - Ux
cTepeomsoMepamM WU NX  3HaHTUOMepam Wunu KX pagematam  wunm  ux
anacrepeomepam wuwunnm  nx OMONOrMYECcKM akTMBHbIM MeTabonuTam  wwunu  unx
nponekapcTtesam wWwunnm ux conbBatam Wunm ux rugparam Uunm mnx nonuMmopdHbIM
dopmam.

OAWH 13 MNPUMEPOB OCYLLECTBMNEHUS HACTOSLLEro W300peTeHuss OTHOCUTCH K

coeaMHEHNAM, nMmetomm copmyny (I-c):

/
/N\N

N/
= o N\ R 0
N—<
/ . R2

rae
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R' npeacrasnseT coboi Bogopos, vnu raroreH,
KaxkabI U3 N 1 M He3aBUCUMO cocTasndaeT 1 unm 2,

R? npeacraensieT coboit Bosopod; Cisankun, HeobssaTenbHO U He3aBMCUMO
3amMelleHHbIn ogHMM unu Gonee atomamu ranoreHa, Cigankokcn, -S(O),-Ci.sankmnom

unn R® NR*R® unu R®,

kaxabll U3 R* n R® HezaBucuMo npeacTasnsieT coboit Bogopoa, Cisankun nnm R’
urm R* n R® coBmecTHO Apyr ¢ Apyrom un ¢ atoMom N, K KOTOPOMY OHW MPUCOELUHEHSI,

o6pasyoT Heoba3aTenbHO 3aMeELLEHHbIN reTePOLVKIT, U

R® R® n R’ npeacrasnsier coboll Heobs3aTenbHO 3aMeLLEHHbIN YrnepoAHbIN

LMKI, reTepoLMKn Unm retepoapun,

wwnnm K KUX CconmaMm WU UX  FEOMETPUYECKMM  U30MepamMm Wunu  ux
cTepeousomepam  Wunm KX SHaHTUoOMepam Wwunu Kux pademaram  Wunum ux
avacrepeomepam wuunnm  unx OMONOrMYeckn akTMBHbIM MeTabonuTam  wwunu  unx
nponekapcTteam Wunum ux conbBartam WunM ux rugparam uunm ux nosiMMopdHbIM

dopmam.

OAWH W3 NPUMEPOB OCYLLECTBINEHUS HACTOSILLEro W300peTeHuss OTHOCUTCS K

coefuHeHusm, umetowmm dopmyny (1), rae R' npeacrasnset cobon BoAOPOA.

OAWH 13 NPUMEpPOB OCYLLECTBMEHUS HAacCTOSALWEro U3obpeTeHns OTHOCUTCH K
coeauHeHuam, nmetowmm dopmyny (1), rae R' npeacrasnser coboit dTop, xnop unm

B6pom.

OAWH 13 MNPUMEPOB OCYLLECTBMNEHUS HACTOSALLEro W300pEeTEHUss OTHOCUTCH K

coefuHeHusIM, umetomm dopmyny (1), rae R? npegcrasnsieT coboi BOAOPOA.

OAWH 13 MNPUMEPOB OCYLLECTBMNEHUS HACTOSLLEro W300peTeHuss OTHOCUTCH K

coeauHeHuam, uvetoLmm dopmyny (1), rae R? npeactasnset coboii Cqsankvn.

OAWH 13 MPUMEPOB OCYLLECTBMNEHUS HACTOSLLEro W300peTeHuss OTHOCUTCS K

coeauHeHuam, nvetoLmm dopmyny (1), rae R? npeacrtasnset coboii ranoreH-Cq_,ankun.

OAVH n3 NPUMEpPOB OCYLLECTBIIEHUA HAaCTOAWEro M300peTeHns OTHOCUTCH K
coefuHenusm, umelowmm  dopmyny (1), rae R?  npeacrasnser  coboii

Ci.sankokeunCq_sankun.
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OAWH 13 NPUMEPOB OCYLLECTBMNEHUS HACTOSILLEro W300peTeHuss OTHOCUTCS K

coefuHeHusMm, umetowmm dopmyny (1), rae R? npeacrasnset cobon METOKCUMETHN.

OAWH 13 NPUMEpPOB OCYLLECTBMEHUS HaCTOALWEro WU300PETEHUss OTHOCUTCH K
coeauHeHusm, umelowmm  dopmyny  (I), rae R?  npeactaBnser  coGoi

C1.4ankun-S(0),-Cy_4ankmn.

OAVH n3 NPUMEPOB OCYLLECTBIIEHUS HACTOALEro M300peTeHnst OTHOCUTCS K
coefuHeHusM, umetlowmm  cdopmyny  (I), rae R?  npeacrasnser  coboif

METUNCYNbPOHUNMETaH UMK STUNCYNbMOOHUITMETaH.

OAVH n3 NPUMEpPOB OCYLLECTBIIEHUS HACTOALWEro M300peTeHns OTHOCUTCH K
coeauHeHuam, umeloumm dopmyny (1), rae R® npeactasnser coboit  Cqsankuvn,
3aMELLEHHbIN Heobs3aTeNbHO 3aMELLEHHbIM YIIEPOAHbIM LMKIIOM, FETEPOLUKIOM WU

reTepoapunom.

OAWH ©3 MPUMEPOB OCYLLECTBMNEHUS HACTOSLLEro U300peTeHusi OTHOCUTCS K

coefuHeHusM, umetowmm dopmyny (1), rae R? npeacrasnsiet cobon NR*R®.

OAVH U3 NPYMEPOB OCYLLECTBMEHNS HaCTOALIEro W300pPEeTEeHUs OTHOCWTCH K
coefuHeHusm, umetomm dopmyny (1), rae R? npeacrasnsiet cobort NR*R®, n R* n R®

npeacTaensoT cobon atombl BO4Opoaa.

OfVH W3 MPUMEPOB OCYLLECTBMEHNSI HACTOSALLEr0 W30BPETEHUs OTHOCWUTCA K
coeauHeHuam, umetowmm dopmyny (1), rae R? npeacrasnsiet coboit NR*R®, n R* n R®

npeacTaensoT codon C_4ankmnbi.

OAVH U3 NPYMEPOB OCYLLECTBMEHUS HACTOALUEro W30OPETEHUS OTHOCWUTCH K
coefuHeHusM, umetowmm dopmyny (1), roe R? npeacrasnsetr coboir NR*R®, R*

npeacTaBnsieT cobol BoAopoa, a R® npeacrasnset cobo Cq4ankun.

OAVvH M3 NPUMEPOB OCYLLECTBMEHUS HACTOSALLEro M300pEeTeHns OTHOCUTCS K
coefuHeHusm, umetowmm dopmyny (1), roe R? npeactasnsetr coboir NR*R®, R*
npeAcTaBnsieT coboi Boaopos, a R® npeacrasnsiet coboii Heobs3aTenbHO 3aMeLLEeHHbIN

YrNepoAHbIA WK, reTepoLMKi NN reTepoapunn.

OAvH M3 NPUMEPOB OCYLLECTBMEHUS HACTOSLLEro M300peTeHnst OTHOCUTCS K
coefuHenunsm, umetowmm dopmyny (1), roe R? npeactasnsetr coboir NR*R®, R*
npeacraensier cobon Ciankun, wu R® npeacraensetr cobon Ciankmn  uvnm

Heobsa3aTenbHO 3aMELLEHHbIA YINEPOAHbIN LMK, reTEPOLMKN UK reTepoapun.
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OAVH U3 NPYMEPOB OCYLLECTBMEHUS HACTOALLEro W306PETEHUS OTHOCUTCS K
coefuHeHusm, umetomm dopmyny (1), rae R? npeacraensier coboit NR*R®, a R* n R®
COBMECTHO ApPYr C APYroM 1 ¢ atoMoM N, K KOTOPOMY OHU MPUCOEAMHEHbI, 0BpasytoT

Heobs13aTenNbHO 3aMELLEHHbIN reTePOLMKIT.

OAVH n3 NPUMEPOB OCYLLECTBMEHUA HacTosALWEro un3o0bpeTeHnss OTHOCUTCS K
coefuHeHusiM, umetowmm dopmyny (1), roe R? npeacrasnsetr coboit NR*R®, R*
npeAcTaBnsieT coboi Bogopos, a R® npeacrasnsiet coboii Heobs3aTernbHO 3aMeLLeHHbIN
reTepoumkrn, unn R* n R® coBmecTHo Apyr ¢ ApyroM u ¢ atomMoMm N, K KOTOPOMY OHM

npucoeanHeHbl, 06pasyoT Heobsa3aTenbHO 3aMeLLEHHbIN MOHOLMKINYECKUA reTePOLMKIT.

OAVH n3 NPUMEPOB OCYLLECTBIIEHUA HACTOALWEro M300peTeHns OTHOCUTCSH K
coefuHeHusm, nvetowmm dopmyny (1), rae R? npeacrasnsieT coboit Heobs3aTenbHO

3aMeLLeHHbIN YrnepoAHbIA LMK, FeTepOoLMKI UMK reTepoapun.

OAVH n3 NPUMEpPOB OCYLLECTBIIEHUA HAaCTOAWEro M300peTeHns OTHOCUTCH K
coefuHeHusm, nvetowmm dopmyny (1), rae R? npeacrasnser coboit Heobs3aTenbHO
3amewjeHHbin  Caeumknoankmn, Ce.qoapun, CaereTepouukn, Bknovawowmi 1 unm 2
retepoatoma B uukne, HesaBucumo BbibpaHHble U3 N, O n S, unu Cseretepoapun,

BKIrOYaoLwmn 1 nnn 2 retepoaroma B Lukne, HesaBsmcumo BbibpaHHbie n3 N n O.

OAWH 13 MPUMEPOB OCYLLECTBMEHUS HaCTOALEro W30OPETEHUs OTHOCUTCS K
coeguHeHuam, umetowmm dopmyny (1), rae R? npeacrasnset cobomn CssLKnoankun,
Ce.10apun, Cyeretepouumkn, Bkrovamowmm 1 unu 2 retepoaroma B LUKNE, HE3ABMCUMO
BblbpaHHble U3 N, O n S, unu CsegretTepoapun, Bknovarowmun 1 nnm 2 retepoaroma B
yukne, HesaBucumo BblOpaHHble U3 N 1 O, 3amewleHHbin Cqsankmnom, Ci4ankokcwy,

ranoreHom, ranoreH-Ci_4anknnom, ranoreH-C,.4ankokCcu, rugpokCMnomMm Unm OKCOrpynnomn.

OAVH n3 NPUMEPOB OCYLLECTBIIEHUS HACTOALWEro M300peTeHns OTHOCUTCS K
coefuHeHnam, umetowm opmyny (1), rae Heobs3aTenbHO 3aMELLEHHbIA YrNepPOAHbIN
LMK, reTepouukn unu retepoapun BbiOpaH M3 rpynnbl, BKAKOYAKOLWEN LMKNONponun,
UmknobyTaH, UmknorekcaH, peHun, okceTaH, TeTparnapodypaH, TeTparngponmpaH, Tax,

NUPPONUAMH, NTUNEPUAVH, MUPULUH, U30KCA30I, NUPPOI 1 MOPONMH.

OAWH 13 MPUMEPOB OCYLLECTBIEHUS HACTOSILLEro W300peTeHusi OTHOCUTCS K

coegnHeHnam, nverowmm dopmyny (1), rae n cocrasnsaeT 1, U m COCTaBnseT 2.

OAWH 13 NPUMEPOB OCYLECTBMNEHUS HACTOSILLEro W30OpeTeHust OTHOCUTCS K

coegnHeHnam, nverowmm gopmyny (1), rae n cocraenseT 2, 1 m coctaBnseT 1.
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OAWH 13 NPUMEPOB OCYLLECTBMNEHUS HACTOSILLEro W300peTeHuss OTHOCUTCS K

coegnHeHnam, nvetowmm gopmyny (1), rae kak n, Tak u m coctasnsaer 1.

OAWH 13 MNPUMEpPOB OCYLECTBMNEHUS HACTOSLLEro W30OpeTeHust OTHOCUTCS K

coefUHeHnaM, umeromum popmyny (1), rae n cocraenseT 2, 1 m cocTaBnseT 2.

OAWH 13 NPUMEPOB OCYLLECTBMNEHUS HACTOALLEro W300pPETEHUs OTHOCUTCH K

coeanHeHnam, nvetowmm copmyny (1), rae

R" npeacraBnsieT coboii ranoreH, KaKAbIA U3 N M M HE3aBUCUMO COCTaBnseT 1

unu 2, n R? npeactaenseT cobon C_4ankokenCq_4ankmn.

OAWH 13 NPUMEPOB OCYLLECTBMNEHUS HACTOSLLEro W300peTeHuss OTHOCUTCS K

coegnHeHnam, nvetowmm cdopmyny (1), rae

R" npeacraBnsieT coboii ranoreH, KaKAbIM K3 N M M HE3aBUCUMO COCTaBnseT 1

unm 2, n R? npeactasnseT coboit Cy4ankun-S(0),-Cqsankun.

OAWH 13 MPUMEPOB OCYLLECTBINEHUS HACTOSILLEro W300peTeHusi OTHOCUTCS K

coegnHeHnam, nvetowmm cdopmyny (1), rae

R" npeacraBnsieT coboii ranoreH, K&KAbl K3 N M M HE3aBUCUMO COCTaBnseT 1

unm 2, n R? npeacrasnset coboit NR*R>.

OavH M3 MNPUMEPOB OCYLLECTBINEHUA HACTOSALLEro W300PETEeHUs OTHOCUTCH K

coefuHeHnam, umetoum popmyny (1), rae

R" npeacTaBnsieT coboii ranoreH, KaKAbIA K3 N M M HE3aBUCUMO COCTaBnseT 1
uim 2, n R? npepcraBnsieT coboli HeoBA3aTENbHO 3aMELLEHHbI YrMepOoAHbIA LMK,

reTepoLuKn UMK reTepoapun.

OAWH 13 NPUMEPOB OCYLLECTBMEHUS HacCTOSLLEero W300peTeHuss OTHOCUTCS K

coeaguHeHnam, nverowmm cdopmyny (1), rae
R" npeacrasnseT coboii hTop, HPOM MMM XI10p,

R? npeacTaenseT cobon C.zankun, C,4ankokcnCi_ankun,

C1.sankun-S(0),-Cy.sankmn, NR*R® nnm R,

kaxxabil U3 R* n R® HezaBucumo npeacTtasnseT coboii Bogopoa, Cqsankun nnm R,
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R® u R’ npeacraensior coboit Cgguuknoankun, Ce.qeapun, CiereTepoumkn,
BKIrOYaowmn 1 unu 2 retepoaroma B Lukne, Hesasmcumo BbibpaHHble u3 N, O n S, unu
Cs.gretepoapun, sknovarowmn 1 unu 2 retepoaroma B LMKIE, HE3aBUCUMO BblOpaHHbIe
n3 N n O, HeobasaTenbHO 3amelleHHbIn Cq_janknnom, C4ankokcu, ranoreHoMm, ranoreH-

Ci.4ankmnom, ranorex-C,_4ankokcu, ruapoKCUIIOM UMM OKCOrpynmnow.

OAWH 13 MNPUMEPOB OCYLECTBMNEHUS HACTOALLEro W300pEeTEHUss OTHOCUTCH K

coeanHeHnam, nvetowmm copmyny (1), rae
R' npeacrasnsieT coboii dTOp MK XMop,

R?2 npeactaensetr cobon  CisankokcuCisankun, MeTUncynbOHUNMETAaH,

stuncynbdonunmetar, NR*R® nnm R,

kaxxabil U3 R* n R® HezaBucuMmo npeacTasnseT coboit Bogopoa, Cqsankun nnm R,

R® u R’ npeacraensieT coboi yrnepoAHbI LMK, reTepoLukn MU retepoapun,
BbIOpaHHLINM M3 TPynMMbl, BKIAKYAOWEW UMKNONPONu, UMKNobyTaH, LuKnorekcaH, deHun,
oKkCceTaH, TeTparngpodypaH, TeTparngponupaH, TWaH, NUPPONUAUH, NUNEPUANH,
MUPUAMH, U30KCA3omn, NUPPON U MopdOonuH, HeobasaTtenbHO 3ameLleHHbIn Cq_4ankunom,
Ci.sankokck, ranoreHowm, ranoreH-Ci.4ankmnom, ranoreH-Cq 4ankokcu, rmgpoKCuUriom unm

OKCOrpynmnowu.

OaVH M3 NPUMEPOB OCYLLECTBIMEHUA HACTOALLErO0 M300PETEHVS OTHOCUTCH K

coeanHeHnam, nvetowmm copmyny (1), rae
R' npeacrasnsieT coboii ranoren,
n paseH 1, n m paBeH 2,

R? npeacrasnsieT coboi C,.4ankun, Heobs3aTenbHO M HE3aBUCUMO 3aMeLLEHHbIN

C..sankokey, -S(0),-Cysankunom; NR*R® unu R,

kaxxabil U3 R* n R® HezaBucumo npeacTasnseT coboit Bogopoa, Cisankun nnm RY;
urm R* n R® coBmecTHO apyr ¢ Apyrom n ¢ atoMom N, K KOTOPOMY OHW MPUCOEAVNHEHDI,

o6pasyoT Heoba3aTENbHO 3aMELLEHHbIN rEeTEPOLUVIKIT, U

R® R® n R’ npeacrasnsier coboil Heobs3aTenbHO 3aMeLLEHHbIN YrNepoaHbIN

LMKI, reTepoLMK Unn retepoapun.
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OAWH 13 NPUMEPOB OCYLLECTBMNEHUS HACTOSILLEro W300peTeHuss OTHOCUTCS K

coeagmHeHnam, nvetowmm dopmyny (1), rae
R' npeacrasnset coboii pTop, xrnop unu 6pom,
N paBeH 1, n m paseH 2,

R? npeacrasnseT cobon C.;ankun, Cy.4ankokcnCi.ankumn,

C1sankun-S(0),-Cy.sankmn, NR*R® nnm R,

kaxxabll U3 R* u R® HezaBucuMo npeacTasnsieT coboii Bogopoa, Cieankun nnm R,

R® u R’ npeacrasnsetr cobon Cssuuknoankun, Ce.eapun, CaereTepoumkn,
BKIrOYaowmn 1 unu 2 retepoaroma B Lukne, Hesasmcmmo BblbpaHHble M3 N, O n S, unu
Cs.gretepoapun, sknovarowmn 1 unu 2 retepoaroma B LMKNIE, HE3ABMCMMO BbiOpaHHbIe
n3 N n O, HeobsizaTenbHO 3amMeLLeHHbIN Cq_4ankmunom, Ci.4anKkoKCu, rarioreHoM, ranorex-

C1.sankmnnom, ranoren-C4_4ankokcu, ruapoKCUIOM UM OKCOrpYMMon.

OAWH 13 NPUMEPOB OCYLLECTBMNEHUS HACTOSILLEro W30OpeTeHust OTHOCUTCS K

coegnHeHnam, nvetowmm cdopmyny (1), rae
R' npeacrasnset coboi TOp M Xnop,
N paseH 1, n m paseH 2,

R? npeacrasnsieT coboi  Ci,ankokcnCisankun,  MeTURCyNbdOoHUNMETaH,

atuncynbdorunmeTar, NR*R® nnm R,

kaxabl U3 R* n R® HezaBucuMo npeacTasnsieT coboii Bogopoa, Ci.sankun unm R,

R® u R’ npeacraensieT coboi yrnepoAHbI LMK, reTepoLukn UM retepoapun,
BbIOpaHHLIM M3 TPyMMbl, BKIAKOYAKOWEW UMKNONPOonu, UMKNobyTaH, LuknorekcaH, deHun,
oKkCeTaH, TeTparngpodypaH, TeTparngponupaH, TWaH, NUPPONUAUH, NUNEPUAVH,
NMUPUAMH, U30KCa3on, NMPPon 1 MopdonuH, HeobasarenbHO 3ameLleHHbIn Cq_4ankunom,
Ci.4ankokcK, ranoreHom, ranoreH-Ci4ankmnom, ranoreH-Cq4ankokcu, rmgpoKCUiom unm

OKCOrpynmnown.

OAWH 13 NPUMEpPOB OCYLLECTBMNEHUS HACTOSILLEro W300peTeHuss OTHOCUTCS K

coegmHeHnam, nvetowmm cdopmyny (1), rae
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R" npeacrasnsiet coboii ranoreH,
N paseH 2, n m pasBeH 1,

R? npeacraenset cobon C.4ankun, Heoba3aTenbHO U HE3aBUCUMO 3aMELLEHHbIN
Cy.4ankoken, -S(0),-Cgankunom; NR*R® unn R,

kaxabI U3 R* u R® HezaBucuMo npeacTasnsieT coboii Bogopoa, Cisankun unm R';
urm R* n R® coBmecTHO apyr ¢ Apyrom u ¢ atoMom N, K KOTOPOMY OHW MPUCOELUHEHSI,

o6 pasyoT Heoba3aTeNbHO 3aMELLEHHbIN reTePOLVIKIT, U

R® R® n R’ npeacrasnsier coboll Heobs3aTerbHO 3aMeLLEHHbIN YrNepoaHbIN

LMKI, reTepoLuKn Unm retepoapun.

OAWH 13 MPUMEPOB OCYLLECTBMNEHUS HacTOSILEero U3oOpeTeHuss OTHOCUTCS K

coegnHeHnam, nvetowmm cdopmyny (1), rae
R" npeacrasnseT coboii hTop, GPOM MMM XI10p,
N paseH 2, n m paBeH 1,

R? npeacrasnseT cobon C.sankun, C,.4ankokcnCi_ankumn,

C1.sankun-S(0),-Cy.sankmn, NR*R® nnm R®,

kaxxabi U3 R* n R® HezaBmcumo npeacrasnseT coboit Bogopoa, Cisankun nnm R,

R® u R’ npeacrasnser coboi Cisuuknoankun, Ce.eapun, CaereTepoumkn,
BKIrOYaoWmn 1 unum 2 retepoaroma B Lukne, Hesasmcmmo BbibpaHHble M3 N, O n S, unm
Cs.sretepoapuvn, sknovarowmnn 1 unu 2 retepoaroma B UUKIe, HE3aBUCUMO BblOpaHHbIe
n3 N n O, HeobBsizaTenbHO 3amelleHHbIn Cq_4ankmunom, Cq.4anKkoKCu, raroreHoM, ranoreH-

C1.4ankunom, ranoreH-Cq.4anKoKCh, rmapoKCHUITIOM U OKCOrPYMMnon.

OAWH 13 MNPUMEPOB OCYLLECTBMNEHUS HACTOSLLEro W300peTeHuss OTHOCUTCH K

coeanHeHnam, nverowmm dopmyny (1), rae
R' npeacrasnsieT coboi hTop M Xmop,
N paseH 2, n m paBeH 1,

R? npeacrasnsetr cobon  CqankokcuCiankun, MEeTURCYnbOHUNMETAaH,

atuncynbdonunmetar, NR*R® nnm R,
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kaxxabi u3 R* n R® HezaBmcumo npeacTasnsieT coboit Bogopoa, Cqsankun nnm R,

R® u R’ npeacraenser coboi yrnepoaHbI LMK, reTepoLukn Unu retepoapun,
BblOpaHHbIN U3 rpynnbl, BKOYAOLWEN LUKNONPONWM, UMKNnobyTaH, LMknorekcaH, geHun,
oKCeTaH, TeTparugpodypaH, TeTparngponupaH, TuaH, NUPPONUAUH, NUNEPUAUH,
NMUPUAWH, N30KCa30n, NUPPON N MOPAONVH, HeobA3aTensHO 3amelleHHbIn Cq.4anknnom,
Ci.4ankokcy, ranoreHom, ranoreH-Ci.4ankmnom, ranoreH-Cq4ankokcu, rmapoKCuUom unm

OKCOrpynmnown.

OAWH 13 MNPUMEPOB OCYLLECTBMNEHUS HACTOSALLEro W300peTeHuss OTHOCUTCH K

coeanHeHnam, nvetowmm copmyny (1), rae
R" npeacrasnsieT coboii ranoren,
Kak n, Tak 1 m coctasngaet 1,

R? npeacrasnsieT coboi C,.4ankun, Heobs3aTenbHO M HE3aBUCUMO 3aMeLLEHHbIN

Ci.sankokey, -S(0),-C1sankunom; NR*R® nnu R,

kaxxabi U3 R* n R® HezaBmcumo npeacTasnsieT coboit Bogopoa, Cisankun nnm RY;
urm R* n R® coBmecTHO apyr ¢ Apyrom n ¢ atomom N, K KOTOPOMY OHW NMPUCOELVHEHSI,

ob6pasyoT Heobsa3aTenbHO 3aMeLLEHHbIN reTEPOLVKIT, U

R® n R’ npeacrtasnsieT coboii HeoBs3aTenbHO 3aMELUEHHbIN YrNepOAHbIA LK,

reTepoLVKN UMK reTepoapurn.

OAWH M3 NPUMEPOB OCYLLECTBMEHUS HAaCTOSALLEro W300peTeHUss OTHOCUTCH K

coeanHeHnam, nvetowmm copmyny (1), rae
R' npeacrasnseT coboii hTop, Xnop unu 6pom,
Kak n, Tak 1 m coctasngaet 1,

R? npeactaesnsetr cobon Cisankun, CqiankokcuCisankun, Cisankmn-S(O).-Cq.

sankun, NR*R° nnm RS,

kaxxabii U3 R* n R® HezaBucumo npeacTasnseT coboit Bogopoa, Cisankun nnm R,

R® n R’ npeacrasnsetr cobon Cisuuknoankun, Ce.ieapun, CiereTepoumkn,

BKIrOYaowmn 1 unu 2 retepoaroma B Lukne, Hesasmcumo BblbpaHHble 3 N, O n S, unu
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Cs.gretepoapun, sknovarowmnn 1 unu 2 retepoaroma B LUKMe, HE3aBUCUMO BblOpaHHbIE
n3 N n O, HeobBsizaTenbHO 3amelleHHbIn Cq_4ankmunom, Cq.4ankoKCu, rarioreHoM, ranorex-

Ci.sankunom, ranoreH-Cy_4ankokcu, ruapoKCUnoM UM OKCOrpynnon.

OavH M3 NPUMEPOB OCYLLECTBIMEHUA HACTOALLErOo M300pEeTeHVs OTHOCUTCH K

coefuHeHnam, umeromm popmyny (1), rae
R' npeacrasnsieT coboii hTop MM Xnop,
Kak n, TaKk 1 m coctasnset 1,

R? npeacraBnsieTr cobol  CisankokcuCisankun,  MeTURCynbdOoHUNMETaH,

stuncynbdonunmeTar, NR*R® nnm R,

kaxxabil U3 R* n R® HezaBucuMmo npeacTasnseT coboit Bogopoa, Cqsankun nnm R,

R® u R’ npeacraensieT coboi yrnepoAHbl LMK, reTepoLukn Unu retepoapun,
BbIOpaHHLIM M3 TPYMMbl, BKIAKOYAKOWEW UMKNONPOonu, UMKNobyTaH, LUKnorekcaH, deHun,
oKkCeTaH, TeTparngpodypaH, TeTparngponupaH, TWaH, NUPPONUAUH, NUNEPUAVH,
NMUPUAMH, U30KCA3on, NUPPON N MopdonvH, HeobasaTrenbHO 3ameLleHHbIn Cq_4ankunom,
Ci.sankokck, ranoreHom, ranoreH-Ci4ankmnom, ranoreH-Cq4ankokcu, rmapoKCuUiom unm

OKCOrpynmnown.

OavH M3 NPUMEPOB OCYLLECTBIMEHUA HACTOALLEro M300pETEHVs OTHOCUTCH K

coefuHeHnam, umetoum popmyny (1), rae
R' npeacraensieT coboii ranoren,
Kak n, TaKk 1 m COCTaBnsAeT 2,

R? npeacrasnseT cobon Cisankun, Heobs3aTenbHO U HE3ABUCMMO 3aMELLEHHbIN

C1.sankokey, -S(0),-Cysankunom; NR*R® unu R,

kaxxabil U3 R* n R® HezaBucuMmo npeacTasnseT coboii Bogopoa, Cisankun nnm RY;
urm R* n R® coBmecTHO apyr ¢ Apyrom n ¢ atomom N, K KOTOPOMY OHW MPUCOELUHEHSI,

o6pasyoT Heoba3aTeNbHO 3aMELLEHHbIN FreTEPOLUVIKIT, U

R® n R’ npeacrasnsieT coboii HeoBA3aTENbHO 3aMELLEHHbIN YINEePOAHbIA LUK,

reTepoLuKn UK reTepoapurn.
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NioBas kombuHaums npumepos ocyuiectenenuns A, R'-R’, n u m, onpeaenexue

KOTOPbIX MPUBELEHO Bbie, oOpasyeT nNPeAnOYTUTENbHbIE TPYMMbl  COEAVNHEHWUN,

nmetromx popmyny (1).

OAWH 13 MpPUMEpPOB OCYLLECTBMEHUS HAacCTOSALWEro U3obpeTeHns OTHOCUTCH K
coeagnHeHnsam, mmerowmm dopmyny (l), npMBeAEHHYO Bbiwe, BbIOpaHHbIM M3 rPynMbl,

COCTOSILLIEN U3:
1-[2-{[3-(4-dpTOpdeHNN)-5-MmeTUnN-1,2-okcason-4-nnjmetokcm}-7,8-aurngpo-1,6-
HadTMPMAKNH-6(5H)-un]aTaHoHa,
2-{[3-(4-pTOpdeHun)-5-meTun-1,2-okcason-4-unjmeTokcu}-6-(okconax-3-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,
2-{[3-(4-dpTOopheHun)-5-meTtunn-1,2-okcason-4-unjmeTtokcun}-6-(1,2-okcason-5-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,
6-ymknobytaHkapboHmn-2-{[3-(4-cdbToptheHun)-5-metnn-1,2-okcason-4-
unjmeTtokcu}-5,6,7,8-tetparngpo-1,6-HacdotnpnamHa,
6-ymknonponaHkapboHun-2-{[3-(4-dTopdeHunn)-5-metnn-1,2-okcason-4-
unjmeTtokcu}-5,6,7,8-tetparngpo-1,6-HacdtnpnamHa,
4-(2-{[3-(4-pTopdheHun)-5-meTnn-1,2-okcason-4-unjmetokcun}-5,6,7,8-tetparngpo-
1,6-HadhbTUpNAUNH-6-kapOoHUnN)- 1A6-Tnan-1,1-gnoHa,
2-{[3-(4-pTOpdheHun)-5-meTnn-1,2-okcason-4-un]MmeTokcn}-6-(okconaH-2-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnanHa,
1-(2-{[3-(4-pTOoptheHunn)-5-metnn-1,2-okcason-4-mnjmetokcu}-5,6,7,8-tetparngpo-
1,6-HapTUPUANH-6-1N)-2-MeTaHCYNbPOHNNITaH-1-0Ha,
2-{[3-(4-bTOpdeHun)-5-meTmn-1,2-okcaszon-4-mnjmeTokcun}-6-(okcaH-4-kapb oHmn)-
5,6,7,8-TeTparugpo-1,6-HacdTnpuamnHa,
2-{[3-(4-dpTOopcheHnn)-5-meTun-1,2-okcason-4-unjmeTtokcn}-6-(5-metun-1,2-
okcason-3-kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpmnanHa,
2-{[3-(4-dpTOopheHnn)-5-meTunn-1,2-okcason-4-unjmertokcun}-6-(1-metun-1H-
nuppon-3-kapboHun)-5,6,7,8-teTparnapo-1,6-HacdbTmpranHa,
2,2, 2-tpudptop-1-(2-{[3-(4-dTOpdeHun)-5-meTnn-1,2-okcason-4-unjMmeTokcu}-

5,6,7,8-TeTparngpo-1,6-HapTMpnamnH-6-1n)atan-1-oHa,
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4-(2-{[3-(4-pTOopdheHun)-5-meTnn-1,2-okcason-4-unlmetokcun}-5,6,7,8-tetparngpo-
1,6-HadhTUPUAUNH-6-kapBOHUI)- 1-METUNNNPPONUANH-2-0HA,

1-(2-{[1-(4-pTOopdheHun)-4-metnn-1H-1,2,3-tpnason-5-nnlmetokcun}-5,6,7,8-
TeTparngpo-1,6-HadpTnpnanH-6-mn)ataH-1-oHa,

2-{[1-(4-dTOopdheHnn)-4-meTtnn-1H-1,2, 3-Tpnason-5-unjmetokcm}-6-(okconaH-2-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

2-{[1-(4-dTOopheHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-unjmetokcum}-6-(okconaH-3-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

2-{[1-(4-dpTOopcheHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-unjmetokcun}-6-[(3R)-okconaH-
3-kapboHunn]-5,6,7,8-teTparngpo-1,6-HacbTupnanHa,

2-{[1-(4-cpTOopdheHun)-4-meTunn-1H-1,2,3-Tpuason-5-unjmetokcn}-6-[(3S)-okconan-
3-kapboHunn]-5,6,7,8-teTparngpo-1,6-HachTupnanHa,

6-ymknonponaHkapboHun-2-{[1-(4-dTopdeHunn)-4-metnn-1H-1,2,3-Tpnason-5-
unjmeTtokcu}-5,6,7,8-tetparngpo-1,6-HacdtnpnamnHa,

2-{[1-(4-dpTOopdeHunn)-4-meTtun-1H-1,2, 3-Tpmnason-5-unjmetokcn}-6-(1,2-okcason-5-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnna,

4-(2-{[1-(4-pTopdhenun)-4-metnn-1H-1,2,3-Tpnason-5-unjmertokcn}-5,6,7,8-
TeTparngpo-1,6-HapTnpnanH-6-kapboHun)-1-MeTMnNMPpPONUanH-2-0Ha,

1-(2-{[1-(4-pTOpdPeHUN)-4-MmeTnN-1H-1,2, 3-Tpnason-5-unjmetokcn}-5,6,7,8-
TeTparugpo-1,6-HapTupnamnH-6-mn)-2-metTunnponaH-1-oHa,

4-(2-{[1-(4-pTopdheHun)-4-metnn-1H-1,2,3-tpnason-5-unjmertokcn}-5,6,7,8-
TeTparngpo-1,6-HadpTnpnanH-6-kapboHun)-1A\6-Tnan-1,1-41oHa,

1-(2-{[1-(4-pTOopdhenun)-4-metnn-1H-1,2,3-tpnason-5-mnlmetokcu}-5,6,7,8-
TeTparuapo-1,6-HapTupnamH-6-nn)nponaxH-1-oHa,

2-{[1-(4-dpTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnjmetokcu}-6-(NUpnanH-4-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnHa,

2-{[1-(4-dpTopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnimetokcu}-6-(NUpnanH-2-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnHa,

6-(3-xnopbensoun)-2-{[1-(4-bToptheHun)-4-metnn-1H-1,2,3-Tprason-5-

unjmeTtokcu}-5,6,7,8-tetparngpo-1,6-HacdtnpnamHa,
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2-{[1-(4-dpTOopheHnn)-4-meTtun-1H-1,2, 3-Tpmnason-5-unjmeTokcm}-6-(okcaH-4-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnna,

2-{[1-(4-xnopdeHunn)-4-meTtun-1H-1,2,3-tpnason-5-nnimetokcu}-6-(okcona-3-
kap6oHun)-5,6,7,8-teTparnapo-1,6-HadTnpnanHa,

2-{[1-(4-dTOoptheHnn)-4-meTtun-1H-1,2, 3-Tpmnason-5-unjmetokcm}-6-(okcaH-3-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

2-{[1-(4-pTOopcheHnn)-4-meTtun-1H-1,2, 3-tpnason-5-nnijmetokcu}-6-(3-
MeTunokconaH-3-kapboHun)-5,6,7,8-tetparnapo-1,6-HadTMpuanHa,

2-{[1-(4-xnopdeHnunn)-4-metun-1H-1,2, 3-tpnason-5-nnlmetokcu}-6-(okcaH-4-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

2-{[1-(4-xnopdeHunn)-4-metun-1H-1,2,3-tpnason-5-nnimetokcn}-6-(NnnpnamnH-4-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

1-(2-{[1-(4-pTOophenun)-4-metnn-1H-1,2,3-Tpnason-5-mnlmeTokcu}-5,6,7,8-
TeTparnapo-1,7-HapTMpnamnH-7-1n)atan-1-oHa,

2-{[1-(4-dpTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnijmetokcu}-6-(4-
MEeTOKCMUMKNorekcaHkapboHmn)-5,6,7,8-tetTparngpo-1,6-HadptmpngnHa,

1-(2-{[1-(4-xnoppeHun)-4-metnn-1H-1,2,3-Tpnason-5-unjmertokcn}-5,6,7,8-
TeTparnapo-1,6-HapTnpnamnH-6-mun)atan-1-oHa,

2-{[1-(4-bTOpdheHun)-4-metnn-1H-1,2, 3-Tpnason-5-nnijmetokcm}-6-[6-
(TpudpTopmeTun)nnpnamnH-3-kapbonun]-5,6,7,8-tetparngpo-1,6-HadpTnpmamnna,

2-{[1-(4-xnopceHnun)-4-metnn-1H-1,2,3-Tpuason-5-unjmetokcu}-6-[(3S)-okconan-
3-kapboHunn]-5,6,7,8-teTparngpo-1,6-HacbTupnanHa,

2-{[1-(4-dTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnjmetokcu}-6-(NUpnanH-3-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

(55)-5-(2-{[1-(4-cpTOpheHun)-4-meTtun-1H-1,2,3-tpmnason-5-unlmetokcn}-5,6,7,8-
TeTparngpo-1,6-HapTnpnanH-6-kapboHun)-1-MeTUNNMPPONUANH-2-0Ha,

(5R)-5-(2-{[1-(4-dbTOpdeHun)-4-metnn-1H-1,2, 3-tpnason-5-nnjmetokcu}-5,6,7,8-
TeTparngpo-1,6-HapTnpnanH-6-kapboHun)-1-MeTUNNMPPONUANH-2-0Ha,

1-(2-{[1-(4-xnoppenun)-4-metnn-1H-1,2,3-Tpnason-5-unjmertokcn}-5,6,7,8-

TeTparnapo-1,6-HapTUpuamnH-6-mn)-2-MeToKCUaTaH-1-oHa,
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1-atun-4-(2-{[1-(4-cbTopceHun)-4-metnn-1H-1,2,3-Tpnason-5-unjmetokcun}-5,6,7,8-
TeTparngpo-1,6-HadpTnpnanH-6-kapboHUN) NP PONUAMH-2-0Ha,
4-(2-{[1-(4-pTopdeHun)-4-metnn-1H-1,2,3-Tpnason-5-unjmertokcn}-5,6,7,8-
TeTparngpo-1,6-HadpTnpnamnH-6-kapboHun)-1-(nponax-2-un)AMpponmamnH-2-oHa,
1-(2-{[1-(4-pTOopheHun)-4-metnn-1H-1,2,3-tpnason-5-nnlmetokcu}-5H,6H,7H-
nuppono[3,4-bjnupnaunn-6-nn)atax-1-oHa,
5-(2-{[1-(4-bTOopheHun)-4-metnn-1H-1,2, 3-tTpnason-5-unjmertokcu}-5,6,7,8-
TeTparngpo-1,6-HadpTnpnanH-6-kapboHun)-1-meTunnMnepuanH-2-oHa,
ymknonponun(2-{[1-(4-ptopdennn)-4-metun-1H-1,2, 3-tpuason-5-mn]MmeTokcu}-
5,7-purnapo-6H-nuppono[3,4-b]nupuanH-6-nn)metaHoHa,
1-(2-{[3-(4-pTOoptheHun)-5-meTnn-1,2-okcason-4-unlmeTokcu}-5,6,7,8-tetparngpo-
1,6-HapTUPUANH-6-1n)-3-MeTaHCyNbMOHUNNPONaH-1-oHa,
1-(2-{[3-(4-pTOoptheHun)-5-meTnn-1,2-okcason-4-unjmetokcu}-5H,6H,7H-
nuppono[3,4-blnupnanH-6-mn)-2-metaHcynbMOoHUNaTaH- 1-0Ha,
1-(2-{[3-(4-pTOoptheHun)-5-meTnn-1,2-okcason-4-unJMeTokcu}-5, 7-aurng po-6H-
nuppono[3,4-blnupnanH-6-nn)aTaHoHa,
2,2, 2-Tpudptop-1-(2-{[1-(4-dbTopdeHnn)-4-metun-1H-1,2, 3-tpnason-5-
unjmeTtokcu}-5, 7-gurnapo-6H-nnppono[3,4-blnnpuanH-6-mn)ataHoHa,
1-(2-{[1-(4-pTOpdeHun)-4-metnn-1H-1,2,3-Tpnason-5-unmetokcn}-5,7-gurn g po-
6H-nuppono[3,4-b]lnnpnaunn-6-nn)nponatH-1-oxHa,
2,2-punchtop-1-(2-{[1-(4-hbTopdeHnn)-4-meTtun-1H-1,2, 3-tpnason-5-mnjmetTokcu}-
5,7-purnapo-6H-nuppono[3,4-b]nupnanH-6-nn)staHoHa,
2-cpTop-1-(2-{[1-(4-bTophenun)-4-metnn-1H-1,2, 3-Tpnason-5-unjmertokcu}-5,7-
anrngpo-6H-nmnppono[3,4-blnnpnanH-6-un)ataHoHa,
1-(4-pTopheHnn)-4-metun-5-({[6-(okcaH-4-kapboHun)-5H,6H, 7H-nnppono[3,4-
blnupnaunn-2-nnjokcnimeTtnn)-1H-1,2,3-tpuasona,
1-(2-{[1-(4-pTOopdhenun)-4-metnn-1H-1,2,3-tpnason-5-mnjmetokcu}-5H,6H, 7H-
nuppono[3,4-blnnpnanH-6-nn)-3-metundyran-1-oHa,

5-[({6-umnknobyTankapboHun-5H,6H, 7H-nnuppono[3,4-b]nnpnann-2-nnokcn)metun]-
1-(4-pTopdhenun)-4-metnn-1H-1,2,3-Tpnasona,



10

15

20

25

30

49
1-(2-{[1-(4-pTOoptheHun)-4-metnn-1H-1,2,3-Tpnason-5-nnlmetokcn}-5H,6H,7H-
nuppono[3,4-b]lnupnaunnH-6-nn)-2-metunnponaH-1-oHa,
1-(2-{[1-(4-pTOopdheHun)-4-metnn-1H-1,2,3-tpnason-5-nnlmetokcun}-5H,6H, 7H-
nuppono[3,4-blnnpnanH-6-nn)-2, 2-gumetTnnnponaH-1-oHa,
1-(2-{[1-(4-xnopdeHun)-4-metnn-1H-1,2,3-Tprnason-5-unlmeTtokcu}-5, 7-aurn g po-
6H-nuppono[3,4-b]nupnaunnH-6-nn)ataHoHa,
1-(4-bTopheHunn)-4-metnn-5-({[6-(okconaH-2-kapboHnn)-5H,6H,7H-nnuppono[3,4-
blnupnaunn-2-nnjokcnimeTtun)-1H-1,2,3-tpuasona,
1-(4-pTOopdheHnn)-4-metun-5-({[6-(okconaH-3-kapboHnn)-5H,6H,7H-nnuppono[3,4-
blnupnaunn-2-nnjokcnimeTtun)-1H-1,2,3-tpuasona,
1-(4-dpTopheHnn)-4-meTtun-5-({[6-(okcaH-3-kapboHun)-5H,6H, 7H-nnppono[3,4-
blnupnaunn-2-nnjokcnimeTtnn)-1H-1,2,3-tpuasona,
4-(2-{[1-(4-pTopdheHun)-4-metnn-1H-1,2,3-Tpnason-5-unjmetokcn}-5H,6H, 7H-
nuppono[3,4-blnnpnanH-6-kapboHun)nnpngnHa,
3-(2-{[1-(4-bTOophenHun)-4-metnn-1H-1,2,3-Tpnason-5-unjmertokcn}-5H,6H, 7H-
nuppono[3,4-blnnpnanH-6-kapboHun)nnpngnHa,
2-(2-{[1-(4-pTOopdeHun)-4-meTnn-1H-1,2,3-Tpnason-5-unjmetokcu}-5H,6H, 7H-
nuppono[3,4-blnnpnanH-6-kapboHun)nnpngnna,
1-(2-{[4-(4-pTOpdeHun)-1-meTtnn-1H-1,2,3-Tpnason-5-unmetokcn}-5,7-gurn g po-
6H-nuppono[3,4-b]nnpnaunnH-6-nn)staHoHa,
1-(2-{[4-(4-xnopdeHun)-1-metnn-1H-1,2,3-Tprnason-5-unlmetokeu}-5,7-aurn g po-
6H-nuppono[3,4-b]nupnannH-6-nn)ataHoHa,
1-(2-{[4-(4-PpTOopdheHnun)-1-metnn-1H-1,2,3-Tpnason-5-mnJMeTokcu}-5, 7-aurngpo-
6H-nuppono[3,4-blnnpnaunn-6-nn)nponaH-1-oxHa,
2-¢pTop-1-(2-{[4-(4-bTOophenun)-1-metnn-1H-1,2, 3-Tpnason-5-unjmetokcu}-5,7-
anrngpo-6H-nmnppono[3,4-blnnpnanH-6-un)ataHoHa,
4-(4-dbTopdennn)-1-metnn-5-({[6-(okconaH-3-kapboHnn)-5H,6H, 7H-nnppono[ 3,4-
blnupnann-2-nnjokecnimeTtun)-1H-1,2,3-tpuasona,

1-(2-{[4-(4-PpTOopdhenun)-1-metnn-1H-1,2,3-Tpnason-5-nnlmetokcu}-5H,6H,7H-

nuppono[3,4-b]lnupnaunnH-6-nn)-2-metunnponax-1-oHa,
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4-(4-cpTopheHnn)- 1-metun-5-({[6-(okconaH-2-kapboHnn)-5H,6H,7H-nnppono[3,4-
blnupnauvn-2-nnjokenimeTtun)-1H-1,2,3-tpuasona,
4-(4-pTopdheHnn)- 1-meTtun-5-({[6-(okcan-3-kapboHun)-5H,6H, 7H-nnppono[3,4-
blnupnaunn-2-nnjokcnimetnn)-1H-1,2,3-tprasona,
2-{[1-(4-dTOopcheHnn)-4-meTtun-1H-1,2, 3-tpnason-5-nnijmetokcun}-N-(1-metmnn-5-
okconupponuauH-3-un)-5,6,7,8-tetparngpo-1,6-HadbTupnanH-6-kapbokcammaa,
2-{[1-(4-dTOopcheHnn)-4-meTtun-1H-1,2, 3-tpnason-5-unjmetokcm}-N,N-gumetnn-
5,6,7,8-TeTparngpo-1,6-HadpTnpngnnH-6-kapbokcammga,
2-{[1-(4-dpTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnjmeTokcm}-6-(NMpponuanH-
1-kapboHun)-5,6,7,8-tetparngpo-1,6-HaddTMpUAMHA,
2-{[1-(4-dpTOopcheHun)-4-metun-1H-1,2, 3-tpnason-5-nnimetokcu}-N-(okconan-3-
un)-5,6,7,8-tetparngpo-1,6-HacbTpnanH-6-kapbokcammaa,
N-(2-xnopgenun)-2-{[1-(4-hToptheHnn)-4-metun-1H-1,2,3-tpuason-5-
unjmetokcn}-5,6,7,8-tetparngpo-1,6-HadpTnpngnH-6-kapbokcammga,
2-{[1-(4-dpTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-unjmetokcm}-6-(MophonnH-4-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnna,
N-(4-xnopdenun)-2-{[1-(4-dTopdheHnn)-4-metun-1H-1,2,3-tpnason-5-
un]metokcn}-5,6,7,8-tetparnapo-1,6-HadptnpngnH-6-kapbokcammga,
2-{[3-(4-bTOpdheHun)-5-meTunn-1,2-okcason-4-mnjmeTokcu}-6-(mopponunH-4-
kap6oHun)-5,6,7,8-teTparnapo-1,6-HadTnpnanHa,
2-{[3-(4-dTOopdeHnn)-5-meTtnn-1,2-okcason-4-unjmetokcn}-N,N-gumetun-5,6,7,8-
TeTparngpo-1,6-HadpTnpnanH-6-kapbokcammga,
2-{[3-(4-dTOopdeHnn)-5-meTunn-1,2-okcason-4-unjmeTokcu}-6-(NnMpponmnamnt-1-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,
2-{[3-(4-dpTOopdeHnn)-5-meTun-1,2-okcason-4-unjmeTokcn}-6-(nunepnamnH-1-
kapboHun)-5,6,7,8-teTparngpo-1,6-HachTupnamHa u
2-{[3-(4-dpTOopdeHnn)-5-meTun-1,2-okcason-4-unjmeTtokcn}-N-(okconaH-3-un)-

5,8,7,8-TteTparngpo-1,6-HapTnpngnnH-6-kapbokcammga.

Mpn onmncaHnn obwero CcuHTesa coeaumHeHun, umewmnx dopmyny (1),
BUONOrMYECKNX aHanm3oB, MPOMENXYTOUHbBIX COeAMHEHUA 1 [MpumMepoB ynoTpebnsatoTcs

cneayowme o603Ha4YeHUs:
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BOC = mpem-6ytokcukapboHun

Boc,O = au-mpem-6ytungukapbonar

DCM = guxnopmeTaH

PBr; = Tpnbpomung docgopa

TFA = TpuhTOpYKCYCHas KkucnoTa

DIPEA = N-atun-N-(nponaH-2-un)nponaH-2-amunH
BzOH = 6eH3nnoBbI cnvpT

18-kpayH-6 = 1,4,7,10,13,16-rekcaokcalnKknookTajeKkaH
Pd/C = nannaguv Ha yrne

AcCN = ayeTtoHuTpun

TpudocreH = Buc(tTpuxnopmeTun)kapboHar

Tris = 2-aMUHO-2-(rngpokcumeTun)nponax-1,3-guon
TCX = ToHKOCnonHas xpomarorpadpus

paccon = BbICOKOKOHLEHTPUPOBaHHBIN pacTBop conu (06bI4HO Xnopuaa HaTpust)

HacTtosilwee n3obpeTeHne Takke OTHOCUTCA K CUHTE3Y COEAUHEHUW, UMELLMX
dopmyny (). Ha npmBegeHHbIX HWxe Cxemax n B [pumepax npeacTaBneHbl HEKOTOPbIE
cnocobbl MOMyYEHUS COEAMHEHUW COrnacHo wusobpeTteHunto. WMcxogHble matepuansl
KOMMEPYECKN AOCTYMHbI UMK NOMyYeHbl B COOTBETCTBUMN C NpoLeaypaMn, N3BECTHbIMU B

JaHHON 06n1acTy TEXHUKN NN PacKpPbITbIMU B HACTOSLLEN padoTe.

CnHTE3 NPOMEXYTOUYHbIX CoeanHeHun, umetowmx popmyny (Ill), npeacrasneH Ha
Cxeme 1, rae A u R" nmeloT 3HaueHus, packpbITbie Npy ONMcaHUK NGoro 13 NPYMEpPOB

OCYLLECTBMNEHNS, PACCMOTPEHHbIX Bbiwe ana popmynbl (1).

CornacHo Cxeme 1, peakyus coeauHeHus, umetowero dopmyny (ll), B
NOAXOASLLUEM pacTBOPUTENE, TAKOM Kak AUXINOPMETaH, C OPOMMPYIOLLMM areHTOM, Takum
kak PBri;, npuBoauT kK 06pasoBaHnio NPOMEXKYTOUHbBIX COSAVUHEHUN, UMeLWmnX hopmyny
(1. TnapokcunpounssogHble, nmetowme dopmyny (ll), n3BecTtHel B gaHHOM obnacTtu
TexHukn (Hanpumep, us WO 2013/057123 A1,WO 2012/062623 A1) wunu moryT ObITb

CUHTE3MPOBaHbl TPaAULMOHHbIMM cnocobamu.
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PBr,/DCM ° Br

o OH
C) ()
R ) LN (1)

Cxema 1

PeareHTbl 1 6onee nogpobHO paccMOTpeHHbIe aTanbl cnocoba, Tpebyembie Ans
NPOTEKaHNSI NPUBEAEHHbIX BbIlIE peakuumi, onucaHbl B pasgene [1poMeXyTOYHbIe

coeaVHEeHs.

CoeguHenua, nmetowme dopmyny (I), moryt 6biTb CUMHTE3MPOBAHbLI COrNacHoO
Cxeme 2, rge 3HayeHnss A, R', R n u m onpeaeneHbl B no6oM W3 NpYMEpOB

OCYLLECTBMNEHMNS, PAaCCMOTPEHHbIX Bbiwe ana opmynbl (1).

CormacHo Cxeme 2, 3awura KOMMEpPYECKM AOCTYMHbIX BULUKNNYECKnx
aMUHOMNPOM3BOAHbIX, nmetowmx opmyny (IV), npusoaut k nonyyeHuo N-BOC-amuHoB,
nmerowmx dopmyny (V). Peakuyna moxet ObiTb nposegeHa B npucytcteum BOC-
aHrMapuga B AVXNOPMETaHE C MPUMEHEHMEM OCHOBAHUS, TaKOro Kak TPUITUNAMWUH.
ObpaboTtka xnoprnpoussogHoro, wumetowero dopmyny (V), 6GeH3UnoBbIM CAMPTOM
NPUBOAUT K 0Opa3oBaHMIO NMPOMEXYTOYHOrO MPOCTOro GEH3MNOoBOro agmpa, MMEKLEro
dopmyny (VI), nocne 4yero npocton OeH3unoBbin 3cup, umetowmn opmyny (VI),
pacLennsaioT Ha NnannagneBom kaTanusaTope, nonyyas Lenesble rmapoKCMnpon3BoaHbIE,
umetowme copmyny (VIl). 3tepudmkaymsa NpoMEKYTOUHbIX COEAUHEHUN, UMEHOLMNX
dopmyny (ll), cnmptamn, umetowmmm dopmyny (VII), moxer ObiTb npoBeaeHa B
npucytcteun K,CO; B aueToHuTpune, B pesynbTate vero obpasyerca npocton adup,
nmetowmn dopmyny (VII). CHAaTue 3awmtbl ¢ NpocToro adgupa, MMerLero opmyny
(VII), nog AencTBMEM KUCMOTbI, TAKOW KAk HAacCbILEHHbIW pacTBOP XMNOPOBOAOPOAA B
sTunayetate wnuM  TPUPTOPYKCYCHOM KUCNOTbl B  AUXIIOPMETaHE, NPUBOAUT K
06pa3oBaHUIO KOHEYHOTO MPOMEXYTOYHOIO npoaykTa, umetowero dopmyny (IX).
HakoHey, amuHonpou3BogHble, umewwme dopmyny (IX), mMoryt ObiTb NOABEPrHYTbI
ayunuposaHuio pearentom RZCOCI, nmetowmm copmyny (X), B MPUCYTCTBUM OCHOBaHWS
(EtsN); unu, ecnn R? = NR*R®, To amuHonpoussogHble, nmetome dopmyny (IX), moryT
6biTb BBEAeHbl B peakumo ¢ HNR*R®, umetowmm dopmyny (XI), ¢ ncnonb3oBaHuem
TpudpocreHa B npuCyTCTBUM oOcHoBaHua (DIPEA), 4TtO nNpuBOAUT K MNOSyYEHUIO
coeagnHeHna, nvetrowero dopmyny (). Auunxnopugbl, nverowme dopmyny (X), 1 aMuHblI,

nmetowme gopmyny (XI), moryt ObiTeb NPUOBPETEHLI KOMMEPUYECKMM 06pa3oM MM MOryT
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BbITb CMHTE3MPOBaHbLI TPAAVNLMOHHLIMM crocobamn; R? MMeeT 3HauveHue, npuBeseHHoe

BblLLE NpW paccmoTpeHun oopmynsbl (1).

Cl__N Boc,O/EtN  CI_ _N e BzOH/KOH @\/
(o — | T MK PP Y
_ DCM y o+ 18-kpayH-6 | N—
m m m (o]
Tonyon
(V) V) V)
(Monea, o
E{OAGMeOH —‘7 KCO JACCN O & ©
(Vi) R’ (Vi
rR2cocl (X)
_ -
\(I: Et,N/DCM m
(IX) ECJ'IVIR _NRR
HNR*R® (IX)

TpudpocreH, DIPEA/DCM

Cxema 2

5 PeareHTbl n 6onee nogpobHO pacCMOTPEHHbIE aTanbl cnocoba, Tpebyembie ans

NPOTeKaHUsi NPMBEAEHHbIX BbiLLe peakuui, onncaxbl B pasaene Mpumvepsb.

[laHHble N0 aKTUBHOCTU KaXAoro W3 COEAMHEHUIW COrnacHo W300pPETEHMUIO,

nmetowmx popmyny (1), onpeaensnu in vitro cnocobammn, pacCMOTPEHHLIMU HUXKE.

Buonoruveckuin npumep 1

10 AHanus cBa3bIBaHUS

Benok GABA, a5B3y2, ucnonb3yembll 4N aHanu3a CBA3bIBAHWS C PELENTOPOM,

Obin nonyyeH m3 memOpaH knetok HEK (aHrn. human embryonic kidney, T.e. nouka
ambpuoHa uyenoseka) (Millipore CYL3073), aKcnpeccupyrowmx 4YernoBeYecKun
pekoMOuHaHTHbIM peyentop GABAA a5B3y2. KneTkn xpaHunu n KynbTMBUPOBanu B TOU

15 e opraHusauuw, rge ux uccnejosanu, B COOTBETCTBMM C MHCTPYKUMSIMM MOCTaBLUMKa
(Millipor). KneTouHble rpaHynbl romoreHusmposanu B  10-KpaTHOM  KONM4YeCTBe

moamcnymnposaHHoro bydepa Kpebca-XeHcenenta (Bydep ans nonyyeHus membpaH):
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20 MM Tris, 120 mM NaCl, 100 mM KCI, 25 mM CaCl, n 25 mM MgCl,, pH=7,4 npn 4°C ¢
nomowybto yctpouctea Ultra Turrax (Janke&Kunkel) Ha makcMmanbHOW CKOPOCTU B
TeyeHne 15 cekyHg. FomoreHaT yeHTpudpyrmposanu npu 40000 g B TeyeHne 30 MUHYT
npu 4°C. XXugkoctb Hag ocagkom oTbpacbiBanu, U NOMy4YeHHble rpaHynbl NPOMbIBaNU B
Bydepe ana nonyyeHms membpaH. ['paHynbl NOBTOPHO cycneHauposBanu B 6ydepe ans
nony4yeHns memobpaH, U 4O UCMONb30BaHUSA XPaHUNU B amnynax anuksotamu no 1,4 mn
npw -70°C.

AHanmsbl CBA3bIBAHWSA C PELEnTOPOM MPOBOAMMM B 96-NMYHOYHbIX MNIaHWeTax C
rnybokMmn  nyHkamn. [Ona  3anonHeHust Kaxgoro u3  96-NyHOYHbIX MMNaHLLETOB
pasmMopaxkmBanu OAHY amnyrny MemOpaHHOro romoreHata, KoTopbln pasbaBnsnv B
Bydepe ceasbiBaHms (50 MM Tris pH=7,4, 100 mM KCI), n B kaxgyto nyHKy nomeLjanu
200 mkn. B Bydepe cBsizbiBaHus rotoBunu paguonurana [PHJRo151788 (Perkin Elmer:
NET757250UC), kotopbin aobaBnann B Kaxayt nyHky B obbeme 50 mkn, nonyyas
KOHEYHYKD KOHUeHTpaumo 0,5 HM. MWcnbiTyemble COeAMHEHMA B NOAXOASILLEN
KOHUEHTpaunn (KoHUeHTpauusix) gobaensann B AONONHUTENbHOM ob6beme, pasHom 50
MKI. KOHeuHbIn aHanuaupyembin ob6bem coctasun 300 mkn. UMHkyGauuio nposoaunu B
TeyeHne 60 muHyT npm 4°C. [Ina Hecneyndumyeckoro ceasbiBaHna ucnonssosanu 10 mkM
HemeueHoro avasenama. ocne uHkybauum obpasubl dunsTpoBanu uepes UniFilter®
GF/B™ ucnonbays Filtermate Harvester (Perkin Elmer), n npomsisanu 5x1 mn 6ycdepa
ceasbiBaHuA. [naHweT cywmnu npun 40°C B Te4YeHne yaca, 1 B Kaxayto nyHKy gobasnanm
40 MKN CUMHTMNNSALMOHHOrO KokTennsa Microscint (Perkin Elmer). MNMnaHweT cuntbiBanu B

yctpounctee Microbeta (Perkin Elmer).

Cneynduueckoe cBaAsbiBaHne (aHrn. specific  binding, cokpaweHHo SB)
paguonuMraHga onpeaensnn Kak pasHoCcTb Mexay ofbwmm ceasbiBaHnem (Tot) wu
Hecneymnduyeckum cBasbiBaHMeM (aHrn. non-specific  binding, cokpaweHHo NSB).
PesynbTaTbl BbipaXann B BUAE MPOUEHTHOrO WHrMOMpoOBaHMA  CneymduU4eckoro

CBSA3bIBAHNS B MPUCYTCTBUM UHTEPECYIOLLErO COEANHEHUS.

Ona onpegenenusa ICsp M K| NpUMEHANNM MUHUMYM LUECTb KOHLEHTpauun
nekapcTea, NPUYEM KaXKAyH KOHLEHTpauuio aHanusmposanu Tpu pasa. BenunuuHbl 1Cs
(T.e. KOHUEHTpauMw coeaunHenus, cosgawwyto 50% uHrMbupoBaHue cneyndnyHeckoro
CBA3bIBAHWS) BbIYUCNANN MO KPUBLIM KOHLUEHTPaUMS-BbITECHEHWE C MPUMEHEHUEM
CUrMOMAanbHOW annpoKkCcumMauumn ¢ nomoLbio nporpammHoro obecnedenumsa Origin 7.5.

BenuumHbel K; (T.e. KOHCTaHT WHMMOMPOBAHWUS) BbIYUCIANM MO YpPaBHEHMIO YeHra-
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Mpycodpda K; = 1Csx/[1+(L/Kp)], rae [L] — aTO KOHUeHTpaums paguonuraHga, n Kp —

CPOACTBO MEYEHOro Nnuranga k peuentopy. Kp onpeaensiny B aHanmsax HacblLeHUs.

CoeauvHeHnsa cornacHo M300peTeHMIo uccrneaoBanu B PaCCMOTPEHHOM BblILE
aHanu3e, n 6bino obHapy>eHO, YTO BCE OHM UMEIOT BbICOKOE CPOACTBO K 05 GABAa-

peuentopa (Ki< 200 HM). MpeanoyTuTenbHbIMU ABNAIOTCA coegnHeHns ¢ Ki < 50 HM.

B Tabnuuye 1 npeacraBneHbl penpeseHTaTuBHble BenuumHbl K; ans hGABA, a5,

nony4yeHHbl€ B pacCMOTPEHHOM BbiLLIE aHann3e CBA3biBaHNA.

Tabnuua 1
Mpumep Ki Ans ?I?IVIIA;BAA ab Mpyviep Ki ans ?ENIIASBAA a5 Mpmep K; ans ?EN/IG;BAA a5
1 2,8 31 44 61 48
2 7,0 32 22 62 57
3 5,0 33 14 63 95
4 16 34 112 64 25
5 7,8 35 71 65 28
6 2,7 36 9,8 66 59
7 6,8 37 69 67 20
8 3,7 38 18 68 75
9 6,2 39 24 69 25
10 21 40 56 20 9.2
11 11 41 67 71 56
12 14 42 13 79 29
13 4,3 43 30 73 18
14 28 44 54 74 46
15 42 45 32 75 38
16 42 46 84 76 30
17 69 47 72 77 66
18 50 48 33 78 o8
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19 49 49 1,2 79 108
20 24 50 0,8 80 38

21 35 51 31 81 37

22 57 52 37 82 52
23 45 53 11 83 3,8
24 46 54 53 84 8,9
25 29 55 13 85 36

26 80 56 17 86 6,5
27 137 57 14

28 43 58 13

29 18 59 31

30 82 60 1,2

Buonormnyecku npumep 2

DYHKLMOHANbHbLIA aHanums

B yHKUMOHaNbHbLIX aHanu3ax, NPOBOAMMbIX C MOMOLLBbI aBTOMAaTM3NPOBaHHOM
naTy-knemn cuctembl QPatch, npumeHsanu knetouyHble nuHum HEK293 venoseka,
akcnpeccupytowme peuentopbl a183y2 GABAA 1 a5B3y2 GABAA.

KnetouHble nuHum HEK293, cTabunbHO 3kchpeccupylowme pekoMOUHaHTHbIE
cybveamHuupl al1p3y2 peuentopa GABA, denoseka (Millipore, CYL3073) wunu
pekoMOuHaHTHble cybbeamHuubl a5B3y2 peuentopa GABA, denoseka (Millipore,
CYL3053), kynbtmsmposann B DMEM (Dulbecco modified Eagle's medium, T.e. B
moauduymposanHon no crnocoby [dynebekko cpeage Mrna), gononHeHHon 10% PBC
(dpeTtanbHOM Obluben cbiBOpoTkon) (Gibco), naccusupoBann gBa pasa B Hefeno wu
nomMeLanu Ha Yawku MNeTpu, Ha KOTopble NpeaBapuTENbHO HAHOCKM NOKPLITUE U3 NONK-

d-nu3unHa.

ABTOMaTU3NPOBaHHbLIA LIEMNbHOKMETOUHbIN M3TY-KNEMMN aHanM3 npoBOAWMMAM Ha
knetkax cnyctas 2-4 cytok nocne nocesa. Knetkm otgensnm  o6paboTkon

TpuncuHoM/SAOTA (Sigma) (2 muHyTel B 0,25% TpuncuHe npu 37°C), 3atem nocne
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yeHtpudgpyrmposaHma (125 g, 3 MUMHYTbl, 2X) TMOBTOPHO CycrneHAupoBann B
B6eccoiBopoTodHou cpege (Gibco, CHO-S-SFM-II), cogepxawen 12,5 mM HEPES (N-2-
hydroxyethyl-piperazine-N-2-ethanesulfonic acid, T.e. N-2-rugpokcuatunnunepasmH-N-2-
3TaHCYNbPOHOBON  KUCIOThI), 1% NeHUUUNINHa-cTpenToMuynHa-amoTepuLmHa

(SigmaMix) n coeBbI UHrMBUTOP TpUNcuHa (Sigma, 0,04 mr/mn).

KneTouHyto CycneHsuo, a Takke BHeknetouHbin pactesop (130 mM NaCl, 5 mM
KCI, 5,1 MM HEPES, 4,9 MM HEPES-Na, 10 mM CaCl,, 2 mM MgCl,, 10 MM rntoko3bl u
0,1% DMSO (aumetuncynbokenga), pH=7,35-7,4) n BHyTpMKNETOYHbIN pacteop (80 MM
KCI, 50 mM KF, 36 MM KOH, 10 MM EGTA, 10 MM HEPES, 1,75 mM MgCl,, 0,5 mM
CaCl,, 4 MM Na,AT®, 14 mM chocdokpeaTtuHa, 50 eg./mn kpeatuH-gochokmHasbl, 0,3
MM GTP, pH=7,25-7,3) pobaenanu B aBTOMaruM3VPOBAaHHYIO M3TY-KNEMMN CUCTEMY
QPatch-HTX (Sophion) B pexvme OAHOW KNETKM NpUM KOMHaTHOW Temnepatype.
Bxoaswmin TOK BO3HMKaN nNpu yaepXaHun noTeHumana, coctasnswowero -80 wmB,
NMOCPEACTBOM MNATU TPEXCEKYHAHbIX 0B6paboTok KOHTpOmnbHbIM aroHnctom GABA ¢
cybmakcnmanbHon agpdpekTmBHON koHueHTpaymen (1 mkM) ¢ uHTepBanammn 2-4 MUHYTHI
CHavana KOHTponbHbIM pacteBopoMm DMSO B cooteeTcTBytoLen koHuyeHTpaumm (0,1 unu
0,3%), 3atem 4 pasa B MPUCYTCTBUM UCNbITYEMOro COEAUHEHUS W, HaKOHeL, Tpu pasa
BHOBb KOHTPOSbHbLIM PactBOpoM (MpomMbiBKa). 10 OKOHYaHUKM akcnepumeHTa sBHocunun 100
MkM GABA ans HacbiweHus otBeTHou peakumm GABA u ansa oueHkn adpekTMBHOCTU
KoHTponsa HaHeceHus GABA. Curnanbl Toka nponyckanu yepes unbTp HUXKHUX YacToT

npv 100 'y n 3anucbiBanu ¢ yactoTon 3anucu 1 kly,.

MPOoUeHT MOAYNAUUM BbIMUCNSANW, CpaBHWBAs aMnnuTyAbl MUKOBOTO TOKa,

Bbi3biBaeMble GABA, B NpUCYTCTBUM 1 B OTCYTCTBME UCMLITYEMOrO COEANHEHMS.

B paccMOTpeHHOM Bbille aHanuM3e KOHUEHTpauun COEAMHEHUA COrnacHo
nsobpeteHunto coctaenanm 10 mMkM, mn Obino oOOHapyXeHo, 4YTO BCE WUCMbITYyEMble
coefuHeHna obnagatT OTpMUaTeENbHON annocTePUYECKON MOAYNSATOPHOM aKTUBHOCTBIO
no oTHoweHuo kK a5 GABAA 1 CeneKkTMBHOCTLIO kK a5 cybTuny no cpasHEHMIO ¢ cybTmnom
al. lNpeanoyTUTenbHble COSAUHEHMS UMeNU QYHKUMOHANBHYIO 3ddEKTMBHOCTL MO

OTHOLLUEHNIO K a5 cybTuny, coctaBnsowyo meHee -20%.

B Tabnuye 2 nokasaHbl pesynbTatbl WCCNEA0BaHUMA  pPENPE3eHTaTMBHON
dyHKkUMoHanbHon addektusHoct Kk hGABA, a5 n hGABA, a1, nonyveHHble B

pacCMOTpPEeHHOM BblIlLE aHannse.
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Tabnuua 2
Mpumep 90b0beKTMBHOCT(E>/OL)mﬂ hGABA, a5 3(b(beKTI/IBHOC'EI;O,C)J,J'IFI hGABA, a1
2 -40 14
6 -38 -10
8 -39 2
9 -37 -9
13 -34 -3
14 -36 0
15 -43 -8
16 -39 7
17 -37 6
18 -45 5
23 -47 4
25 -40 9
28 -40 6
29 -25 2
32 -32 7
40 -42 12
41 -40 7
43 -37 9
44 -44 5
45 -30 7
47 -34 10
49 -26 -4
53 -39 1
54 -37 5
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55 -45 -15
56 -40 14
58 -40 -21
60 -27 8
61 41 -20
62 -34 23
63 -34 16
64 -39 12
65 41 22
75 -35 3
78 -34 3

Hwxe HacTosee n3obpeTeHne ONOMHUTENBHO NPOUMIIOCTPUPOBAHO ONMUCaHNEM
CMHTE3a MPOMEXYTOYHbIX COeAMHEHUA W [Mpumepamu, HE OrpaHuYMBaALMMN OOBLEM
HacTosiero m3obpeteHus. ocne 03HaKOMMNEHUS C NPUBELEHHBIM BbilLE OMUCaHWEM U
ONUcCaHMeEM MNPOMEXYTOUHbLIX COeaUHEHNN U [puMepoB, cneynanucTt B gaHHon obnactum
TEXHUKN MOXET MOHSTb OCHOBHbIE MPU3HAKU M30OPETEHUS U, HE BbIXOAA 3a Mpeaensbl
CyL|HOCTM N obbema Wn300peTeHUsi, MOXET BHECTW OnpeAeneHHble W3MEHEHUS U
MoaMdUKALMM C Uenblo agantauyum M3o0peTeHMst K pasnuyHbiM  MPUMEHEHUSM U
cocTosHUAM. Takum oOpas3om, WU30OPETEHNE HEe OrpaHUYEHO  HIDKECNEAYHOLMMM
WNNIOCTPaTUBHLIMK MPUMEPaMK; HanpoTuB, ero obbem onpegensieTcs npunaraembiMm

NyHKTamu hopMyInbl M30OpeTeHUS.

B obwem, coeamHeHuns, nmetowme copmyny (1), moryt ObiTb CUHTE3UPOBaHLI B
COOTBETCTBUM C OBLMMM METOAMKAMU, N3BECTHBIMU Cheymanuctam B aHHon obnacTtu
TEXHUKW, W/vnn crnocobam, PacCMOTPEHHbIMM B paboumx npumepax W/unm CuHTesax
MPOMEXYTOUYHbIX COE€AMHEHWN. PacTsBopuTenu, Temnepartypbl, AaBnNeHWe W Apyrue
yCrnoBusi peakumm MoryT ObiTb nerko nogobpaHbl CneynannctoMm B gaHHOM obnacTtu
TEXHUKWN. McxoaHble marepuanbl KOMMEPYECKM AOCTYMHbl W/unm moryT ObiTb nerko
CVYHTE3MpPOBaHbl CrneyuanucToM B AaHHOW obnacTm TEexXHWKM B COOTBETCTBUM C

npoueaypamu, onucaHHbiMM B nutepatype. lNpu nonyyeHurn coeamHeHWn MoryT ObiTb
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NPUMEHEHbl  KOMOWHUPOBaHHbIE  METOAMKW, Hanpumep, €ecnv  MPOMEXYTOYHbIE

coegnHeHna noaxoaat Ana npuMmeHeHna B COOTBETCTBYHOLLNX cnocobax.

[TpomexyToyHoe coeanHeHue 1

4-(6pommeTun)-3-(4-dbTopdeHnn)-5-meTun-1,2-okcason

NGB

498 r (24,0 mmonb) [3-(4-dbTOpdheHun)-5-meTnn-1,2-okcason-4-unjMmetaHona
(WO 2013/057123 A1, Hoffmann-La Roche) pactBopanu B 80 mn 6e3sogHoro
ANXIOPMETaHa, U K NepeMeLIMBaeMomMy pacTBopy no kannsm gobasnanuv 9,76 r (3,39 mn,
36,1 mmonb) Tpnbpomugadochopa. PeakynOHHYD CMeChb nepemelumBani B TedYeHue 1
10 4yaca npyv KOMHaTHOM Temnepartype u BbinvBanyM B 50 MM HacbIWEHHOro pacteopa
BbukapboHata HaTpus. Cmecb nepemewmsann B TedeHve ewe 10 MuHYT, 1 dasbl
pasgensann. OpraHunyeckyto asy npombiBany BOAOW, cywumnu Hag 6e3BOAHbIM
cynbdarom HaTpusa U ucnapsanu, nonydaa 5,89 r (97%) ueneBoro coeguHeHus B Buae
Xento-kopuyHesaTtoro TBepgoro Bewectsa. MC (MOP) (Macc-cnektpomeTtpus

15  (MOHM3auus anekTpocnpeem)) m/z: 269,9 [M+H]".

[TpomexxyToyHoe coeauHeHue 2

5-(6pommeTun)-1-(4-dbTopdeHunn)-4-metun-1H-1,2,3-Tpmuason

CornacHo npouegype cuHTe3a [lpomexyTodHoro coeguHenms 1, [1-(4-
20  gTopdpeHun)-4-metun-1H-1,2,3-tpnason-5-nnjmetranon (WO 2012/062623 A1, Hoffmann-
La Roche) 6bin npespaweH B uenesoe coeguHeHne (114 wmr, 87%), kotopoe 6bino

nony4yeHo B BuAE Npo3pa4vyHOro macna. OT0 coeauHeHne HeCcTabunbHO N MEANEHHO
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pasnaraeTcsi npu XpaHeHun, No3TOMy ero nonydanu in situ B 3tane obpasoBaHus

nNpocToro acpupa.

[1IpomexyToyHoe coeanHeHmne 3

5-(6pommeTun)-1-(4-xnopdenun)-4-metun-1H-1,2.3-Tpnason

CornacHo npouegype cuHTe3a [lpomexyTodHoro coeauHenms 1, [1-(4-
xnopdenun)-4-metun-1H-1,2, 3-tpuason-5-unjmetraHon (WO 2012/062623 A1, Hoffmann-

La Roche) 6bin npespaweH B yenesoe coegunHeHne (210 wr, 81,7 %), koTopoe 6bIno
Mofy4YeHo B BMUAE NPO3PaYHOro macrna. ITO COEeAMHEHUEe HecTabunbHO N MEANEHHO

10  pasnaraeTcsa Npu XpaHeHuu, NOo3TOMy €ero nonyyanu in situ B 3tane obpasoBaHus

NpPoCToro acpupa.

[TpomexXyToyHoe coeanHeHune 4

5-(6pommeTun)-4-(4-cbTopdenun)-1-metun-1H-1,2, 3-Tprason

N»N/
N’
= Br
F
15 CornacHo npouegype cuHTe3a [lpomexyTodHoro coeauHenns 1, [4-(4-

dpropdennn)-1-metun-1H-1,2,3-tpnason-5-unjmetanon (WO 2012/062623 A1, Hoffmann-
La Roche) 6bin npeBpaweH B UeneBoe coeauHeHue (55 wmr, 73 %), kotopoe 6bino
MOMy4YeHo B BUAE NPO3PaYHOro macna. ITO COeAMHEHWEe HecTabunbHO N MEANEHHO
pasnaraeTcs npu XpaHeHun, NO3TOMYy €ero nonydanu in Situ B 3tane obpasoBaHus

20  npocToro acupa.
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[TpomexXyToyHoe coeanHeHune 5

5-(6bpommeTunn)-4-(4-xnopdennn-1-metun-1H-1,2. 3-Tprason

N“N/
N’
= Br

Cl

CornacHo npouegype cuHTe3da [lpomexyTodHoro coeguHenms 1, [4-(4-
xnopdenun)-1-metunn-1H-1,2, 3-tpuason-5-unjmeranon (WO 2012/062623 A1, Hoffmann-
La Roche) 6bin npeBpawieH B uenesoe coeauHeHue (120 mr, 85 %), koTtopoe Obino
MOfy4YeHo B BUAE NPO3PaYHOro macrna. I3TO COeAMHEHUE HecTabunbHO N MEANEHHO
pasnaraeTcs npu XpaHeHun, NO3TOMy €ero nonydanu in Situ B 3tane obpasoBaHus

NpPoCToro acpupa.

Mpumep 1

1-[2-{[3-(4-dbTopdenun)-5-meTnn-1,2-okcaszon-4-mnimeTokcut-7,8-amrnagpo-1.6-

HadTUPUANH-6(5H)-nnN]3TaHoH

O

N |
N 0Ny

= er/

O

a.. mpem-6ytun 2-xnop-7.8-aurnapo-1.6-HacdtupnanH-6(5H)-kpabokcunar
(WO 2013/079452 A1, Hoffmann-La Roche)

K cycneHsun 10,0 r (59,3 MmOmb) KOMMEpPYECKM AOCTYMHOro rugpoxnopuga 2-
xnop-5,6,7,8-tetparngpo-1,6-HadptupuamnHa n 6,6 r (9,0 mn, 65,0 mmone) TpuaTunammHa
B 150 mn DCM B TeudeHue 15 muHyT gobasnsanu no kannsm yepes KanerbHyt BOPOHKY
pacteop 14,2 r (65,0 mmonb) an-mpem-6ytunagukapbonarta B 10 mn DCM. MNonyyYeHHbIn
pacTBOp NepemMeLuvBany npyM KOMHaTHON TeMnepaTtype B TeYeHMe 2 4acoB, OTCMEXMBas
TeyeHne peakyum c nomowbio TCX (antoeHT: yuknorekcaH-atunayetatr 1:1). [o
3aBEpPLUEHUN peakummn, peakLyMOHHYI0 CMeCb KOHUeHTpuposanu. OcCTaTtok pacTBopsnu B

50 mn atunauetara un TpwxKabl npombieany 30 mn Boabl, 30 Mn paccona, 1 Cylwmnnu Hag
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MgSO,. Pactsoputenb ucnapanu noj yMeHbLUEeHHbIM JaBrieHMEM, nonyyas Luenesoe
coeavHeHne B Buge 6enosaroro TBepaoro sewecrtsa. Beixog: 15,4 r (97 %). MC (M3GP)
m/z: 269,1 [M+H]".

b.: mpem-6ytnn 2-(6eH3unnokcn)-7.8-amrnapo-1.6-HadptmpnanH-6(5H)-kpabokcunar
(WO 2016/107832 A1, Hoffmann-La Roche)

K oxnaxaeHHomy nbgom pacteopy 15,0 r (55,8 mmonb) mpem-6yTtun-2-xnop-7,8-
anrnapo-1,6-HadbTupuamH-6(5H)-kpabokcmnata B 150 mn tonyona pobasnsnm 94 r
(167,4 Mmmonb) TBEPAOro rmapokcuaa kanua, nocrne dero nepemewmsann 30 MUHYT M
3arem no kannsm gobasnanu pacteop 8,7 mn (83,7 mmonb) 6eHaunosoro cnvpTta B 150
mn Tonyona. 3arem gobasnsanu 1,5 r (5,58 mmonb) TBepaoro 18-kpayH-6, u peakyMoHHYO
cmecb nepemewwmsann npu 130°C B TeyeHme Houn. [locne  oxnaxigeHus
OTUNBTPOBLIBANN HEOPraHNYeCKNe COEAMHEHMS, U PUNbTPaT KOHLEHTPMPOBAanu MO
YMEHbLUEHHbIM  AaBMNEHMEM, Nonydass OCTaToK, KOTOpbIM  ouuwjanu  pnaw-
xpomartorpaduen Ha cunukarene (3nieHT. uuknorekcaH-atunauetar, 10:1). Llenesoe
coeguHeHne nony4vanu B Buge 6enoro teepaoro sewecrsa. Boixog: 10,5 r (55,4 %). MC
(M3P) m/z: 341,1 [M+H]".

c.. mpem-6ytun 2-okco-1,5.7 8-teTparnapo-1,6-HacdotupnanH-6(2H)-kpabokecunar
(WO 2016/107832 A1, Hoffmann-La Roche)

PactBop 4,0 r (11,7 mmonb) TpeT-6yTnn-2-(6eH3nnokcu)-7,8-aurnapo-1,6-
HacbTMpuanH-6(5H)-kpabokcmnata B 500 mn aTtunauetata u 150 mMn  meTaHona
nepemelumBanM B artmocdepe asota A0 00pasoBaHWs NPO3paqHOro pacreopa.
Hobasnanu Pd/C katanusatop (10% macc., 200 mr), n 4Yepes peakuMoOHHYK CMeCb B
TeyeHne 3,5 vyacoB nponyckanu rasoobpasHbii Bogopoh. 1o 3aBepLueHuMU peakuyuu,
KoTopoe oTcnexuBann ¢ nomowbio TCX (aneHT: xnopogopm-metaHon 10:1),
katanusaTop OTWUNLTPOBbIBANN, U UNBLTPAT KOHLEHTPUPOBANM NOA YMEHbLUEHHbLIM
AaBIEHMEM, TMONny4Yas HEOYULEHHbIN nNpoAykT. [locne nepekpucTannuMsauyum us
AN3TUNOBOrO 3dmpa BbIAENSM UCKOMOE COeAWHEHMEe B Buae Oenoro TBEPAOrO
BewecTsa. Boixog: 2,6 r (89,0 %). MC (M3P) m/z: 251,1[M+H]".

d.:. mpem-6ytun-2-{[3-(4-dbTopdeHunn)-5-meTun-1,2-okcason-4-unnjmeTtokcu}-5.6,7,8-

TeTparnapo-1,6-HadbTpuauH-6-kpadbokcmnar

9,10 r (33,7 mmonb) 4-(6pommeTnn)-3-(4-chTopdeHnn)-5-meTun-1,2-okcasona u
8,43 r (33,7 mmonb) TpeT-6yTMn-2-0kco-1,5,7,8-TeTparnapo-1,6-HacdbTmpnagnH-6(2H)-

kpabokcunata pactesopsanv B 100 mn 6e3BogHOro auyeToHuTpuna. 3atem B pacTBop
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pobasnarm 9,31 r (67,4 mmonb) 6e3BogHoro kapboHaTta Kanus, W CYCNEH3Uo
nepemMeLlmnBany npu HarpeBaHUM C OOpaTHbIM XOMOAUMNBbHUKOM B TeyeHne 5 vacos.
MNpoTekaHne peakuyum otcnexusanu ¢ nomowpio TCX (anweHT DCM:MeOH=20:1, Ha
nnacTtvHe 3 okcmga KpemuHus). Mo 3aBepLueHUn peakyum CMecCb OT(PUNbTPOBLIBANU U
ucnapsinu, nonydas 15,6 r MacnsHWCTOrO HEOUULLEHHOrO MNPOAYKTa, KOTOPbIA 3arem
oumjanu KOMOHOYHOM dnaw-xpomarorpadmen (cunukarenb, anoeHT: DCM:MeOH,
rpaguneHT 0-5%). Boixoa: 11,6 r (77%) cneknosugHoe TBepaoe Bewectso. MC (M3OP) m/z:
440,3 [M+H]".

e.. 2-{[3-(4-dbTopdeHun)-5-meTnn-1,2-okcason-4-unjmetokcut-5.6.7,8-tetparmgpo-1,6-

HaQTVIQMgMH

11,5 r (26,2 mmonb) mpem-6ytnn-2-{[3-(4-dTopdenunn)-5-metnn-1,2-okcason-4-
un]metokcn}-5,6,7,8-tetparugpo-1,6-HadpTnpngnH-6-kpabokcunara pactsopsanu B 200 mn
atnnauetata. K pactsopy no kannsm gobasnsanu 180 mn sTunaueTata, HaCbILEHHOrO
XI10pOBOAOPOAOM. PeakuyMOHHYKD CMeCb nepemewmnBanm B TedyeHne 15 MUHYT npu
kKoMHatHon Temnepartype. OO6pasosaBwmicsa ©Oenbii 0CagoKk OTMUNLTPOBLIBANM,
NpOMbIBan HEBOMbLUMM KONMMYECTBOM dTUMNaUeTaTa 1 CyLUMnn B BaKyyMHOM 3KCUkaTope,
nony4as 10,2 r 6enoro kpuctannuyeckoro Teepgoro sewecrsa. MC (MOP) m/z: 340,2

[M+H]". HeouunLleHHOe coeanHeHe Ncnonb3oBanu ganee 6e3 oUnCTKM.

f.: 1-[2-{[3-(4-cbTOpheHun)-5-meTun-1,2-okcaszon-4-nnijmetokcu-7,8-gurngpo-1,6-

HadTUPUANH-6(5H)-Un]3TaHOH

763 r (22,5 mmonb) 2-{[3-(4-cbTOpdheHunn)-5-meTtun-1,2-okcason-4-nnjmMeTokcu}-
5,6,7,8-TteTparngpo-1,6-HadpTnpnaunHa pacrteopsnum B 100 mn 6€3BOAHOIO AMXNOPMETaHa.
K pactBopy 3a oguH pas pobasnsann 6,83 r (9,4 mn, 67,4 mmonb) 6€3BOAHOMO
TPU3TMNAMMHE, N PEakUMOHHYIO CMeCb oxnaxaanu Ha GaHe co nbaom u Bogon. K
nepemMeLInBaeMon peakyuoHHONn cmecn B TedeHue 10 MuHyT pobaBnanu no Kannsam
pacteop 1,60 mn (1,76 r, 22,5 mmonb) adetunxnopmga B 20 mn 6€3BOAHOMO
anxnopmetaHa. Oxnaxgawwyo 6aHlo ygansanM, U CMeCb OCTaBnsNu HarpeBaTbCa A0
KOMHaTHOW Temnepartypbl. [poTekaHme peakymm otcnexmsanu cnocobom TCX (3M0eHT:
DCM:MeOH=10:1 wnun uywuknorekcaH:EtOAc=1:3, nnactmHa C OKCMAOM KPEMHUS).
PeakynoHHy0 cMeCb NpOMbIBanu C HacbIWEeHHbIM pacTBOPOM rugpokapboHara HaTpus m
BOAOW, cywmnn Hag 6e3BoAHbIM Cynbdatom Hatpua 1M ucnapsnu. lonyyanu ocrtarok
maccon 10,4 1, KOTOPbIN ouYMLann KOMOHOYHOW dhnal-xpomarorpadumen (cunukarens,

aneHT: ywuknorekcaH:EtOAc, rpaguent 40-80%). Bebixop: 6,28 r (64 %), 6ernoe
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amopdHoe TBepAoe BELEeCTBO, UAEHTUYHoe uenesomy coeauHeHuo. MC (MGP) m/z:
404,1 [M+Na]".

B Tabnuue 3 npeacrasneHbl COEAUHEHNS, CUHTE3NPOBAHHbLIE B COOTBETCTBUN CO

Cxemon 2.

Tabnuua 3

Mp. CrtpykTypa MC m/z HanmeHoBaHue

2-{[3-(4-dbTOpheHun)-5-

SN meTun-1,2-okcason-4-
5 | P N O 438,2 |nn]meTokcun}-6-(okconaH-
[M+H]"  |3-kapboHun)-5,6,7,8-

O TeTparngpo-1,6-
HadbTMPNANH

R 2-{[3-(4-pTOpheHunn)-5-
O Ny MeTun-1,2-okcason-4-
3 | _ N \'(DN 435,1 unjmetokcun}-6-(1,2-
o [M+H]" |okcason-5-kap6oHun)-

o) 5,6,7,8-TteTparngpo-1,6-
HadbTMPNANH

| 6-ymknobyraHkapboHun-2-
O Ny {[3-(4-bTOpbeHnn)-5-
A P W 4221  |wetun-1,2-okcason-4-
[M+H]"  |un]meTtokcu}-5,6,7,8-
o) TeTparngpo-1,6-
HadpTUPUAMH

o B-ymknonponaHkapOoHun-

O Ny 2-{[3-(4-cpTopdeHnn)-5-

5 L % 4081 |merun-1,2-okcason-4-
[M+H]"  |un]meTtokcu}-5,6,7,8-

0 TeTparmapo-1,6-

HadbTMPNANH

N. | o 4-(2-{[3-(4-bTOPdDEHN)-5-
) O Ny 4o MeTun-1,2-okcason-4-
5221 unjmeTtokcu}-5,6,7,8-
[M+Na]" |treTparuapo-1,6-

0O HadTUPNANH-6-kapOOoHMI)-
1A\6-Tnan-1,1-gnoH
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460,2
[M+NaJ*

2-{[3-(4-pTOpheHunn)-5-
meTtun-1,2-okcason-4-
nnjmeTokcun}-6-(okconax-
2-kapboHun)-5,6,7,8-
TeTparngpo-1,6-
HadpTUPUAMH

460, 1
[M+H]*

1-(2-{[3-(4-cpTOPheHnn)-5-
meTun-1,2-okcason-4-
unjmetokcu}-5,6,7,8-
TeTparmapo-1,6-
HadbTMPNANH-6-1n)-2-
MeTaHCynbdOHNN3TaH-1-
OH

4741
[M+NaJ*

2-{[3-(4-pTOpheHunn)-5-
meTun-1,2-okcason-4-
nnjmeTokcu}-6-(okcaH-4-
kap6oHun)-5,6,7,8-
TeTparmngpo-1,6-
HadbTMPNANH

10

4711
[M+NaJ*

2-{[3-(4-pTOpheHunn)-5-
meTtun-1,2-okcason-4-
nnjmeTokcu}-6-(5-metun-
1,2-okcason-3-kapboHun)-
5,6,7,8-TteTparugpo-1,6-
HadpTPNANH

11

447,2
[M+H]*

2-{[3-(4-cbTOPPEHUN)-5-
meTun-1,2-okcason-4-
unjmeTtokcn}-6-(1-meTtun-
1H-nnppon-3-kapboHun)-
5,6,7,8-teTparngpo-1,6-
HadbTMPNANH

12

436,3
[M+H]*

2,2,2-tpudptop-1-(2-{[3-(4-
dTopdheHun)-5-metnn-1,2-
oKcason-4-unjMeTokcu}-
5,6,7,8-TeTparngpo-1,6-
HadPTMPUANH-6-1n)aTanH-1-
OH

13

465, 1
[M+H]*

4-(2-{[3-(4-pTOpPheHnn)-5-
meTtun-1,2-okcason-4-
unjmeTtokcu}-5,6,7,8-
TeTparmngpo-1,6-
HadTMPNANH-6-kapOOoHWMIT)-
1-MeTUNNNPPONNANH-2-0H
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14

382,2
[M+H]*

1-(2-{[1-(4-pTOPPEeHnn)-4-
meTun-1H-1,2,3-tpuason-
5-unlmetokcu}-5,6,7,8-
TeTparmgpo-1,6-
HadbTUPNANH-6-1n)aTaH-1-
OH

15

438,1
[M+H]*

2-{[1-(4-cbTOpheHunn)-4-
metun-1H-1,2,3-tpuason-
5-unjmeTtokcu}-6-
(okconan-2-kapboHun)-
5,6,7,8-TeTparngpo-1,6-
HadbTMPNANH

16

438,1
[M+H]*

2-{[1-(4-pTOpheHunn)-4-
meTtun-1H-1,2,3-tpuason-
5-unjmeTtokcu}-6-
(okconan-3-kapboHur)-
5,6,7,8-TeTparngpo-1,6-
HadbTMPNANH

17

438,1
[M+H]*

2-{[1-(4-pTOpheHunn)-4-
metun-1H-1,2,3-Tpuason-
5-unlmetokcu}-6-[(3R)-
okconat-3-kapboHun)-
5,6,7,8-TteTparugpo-1,6-
HadpTPNANH

18

438,1
[M+H]*

2-{[1-(4-cbTOPPEHUN)-4-
meTtun-1H-1,2,3-Tpnason-
5-nnlmeTtokcn}-6-[(3S)-
okconan-3-kapboHun]-
5,6,7,8-teTparngpo-1,6-
HadbTMPNANH

19

408, 1
[M+H]*

6-ymkronponaHkapOoHun-
2-{[1-(4-dTOpheHunn)-4-
meTtun-1H-1,2,3-tpuason-
5-unjmetokcu}-5,6,7,8-
TeTparmgpo-1,6-
HadbTMPNANH

20

435,1
[M+H]*

2-{[1-(4-pTOpheHunn)-4-
meTtun-1H-1,2,3-Tpuason-
5-un]meTtokcu}-6-(1,2-
okcason-5-kapboHun)-
5,6,7,8-TeTparngpo-1,6-
HadbTMPNANH




21

465, 1
[M+H]*

4-(2-{[1-(4-pTOPdeHnn)-4-
meTun-1H-1,2,3-tpuason-
5-unlmetokcu}-5,6,7,8-
TeTparmgpo-1,6-
HapTMPUANH-B-kapboHUN)-
1-MeTMNNUppPONUAnNH-2-0OH

22

410,1
[M+H]*

1-(2-{[1-(4-pTOPhEeHNN)-4-
metun-1H-1,2,3-tpuason-
5-unlmetokcun}-5,6,7,8-
TeTparmapo-1,6-
HadbTMPNANH-6-1n)-2-
mMeTunnponaH-1-oH

23

500,1
[M+H]*

4-(2-{[1-(4-bTOopdheHnn)-4-
meTtun-1H-1,2,3-tpuason-
5-unjmetokcu}-5,6,7,8-
TeTparmngpo-1,6-
HadTUPNANH-6-kapOoHMI)-
1A\6-Tnan-1,1-gnoH

24

396,3
[M+H]*

1-(2-{[1-(4-pTOPdEeHnn)-4-
metun-1H-1,2,3-Tpuason-
5-unlmeTtokcu}-5,6,7,8-
TeTparmgpo-1,6-
HadpTMPNANH-6-
nn)nponaH-1-oH

25

445 4
[M+H]"

2-{[1-(4-cbTOPPEHUN)-4-
meTtun-1H-1,2,3-Tpnason-
5-unjmeTtokcu}-6-
(MpnanH-4-kapOoHUI)-
5,6,7,8-teTparngpo-1,6-
HadbTMPNANH

26

445,3
[M+H]*

2-{[1-(4-dbTOpheHunn)-4-
metun-1H-1,2,3-tpuason-
5-unjmeTtokcu}-6-
(MMpnanH-2-kapOoHUI)-
5,6,7,8-TteTparngpo-1,6-
HadbTMPNANH

27

478,3
[M+H]*

6-(3-xnopbeHaounn)-2-{[1-
(4-cbTOopheHun)-4-meTun-
1H-1,2,3-Tpnason-5-
unjmeTtokcu}-5,6,7,8-
TeTparmngpo-1,6-
HadbTMPNANH
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28

452,1
[M+H]*

2-{[1-(4-pTOpheHunn)-4-
meTun-1H-1,2,3-tpuason-
5-unjmeTtokcu}-6-(okcaH-4-
kapboHun)-5,6,7,8-
TeTparngpo-1,6-
HadpTUPUAMH

29

438,1
[M+H]*

2-{[1-(4-xnopceHnn)-4-
metun-1H-1,2,3-tpuason-
5-unjmeTtokcu}-6-
(okconan-3-kapboHun)-
5,6,7,8-TeTparngpo-1,6-
HadbTMPNANH

30

452,2
[M+H]*

2-{[1-(4-pTOpheHunn)-4-
meTtun-1H-1,2,3-tpuason-
5-unlmeTtokcu}-6-(okcaH-3-
kap6oHun)-5,6,7,8-
TeTparmngpo-1,6-
HadbTMPNANH

31

452,1
[M+H]*

2-{[1-(4-pTOpcheHunn)-4-
metun-1H-1,2,3-Tpuason-
5-unjmeTtokcu}-6-(3-
MeTUIOoKCOoNaH-3-
kap6oHun)-5,6,7,8-
TeTparmngpo-1,6-
HadpTPNANH

32

468,2
[M+H]"

2-{[1-(4-xnopdeHun)-4-
meTtun-1H-1,2,3-Tpnason-
5-un]meTtokcu}-6-(okcaH-4-
kapboHun)-5,6,7,8-
TeTparmapo-1,6-
HadbTMPNANH

33

461,2
[M+H]*

2-{[1-(4-xnopdeHunn)-4-
meTtun-1H-1,2,3-tpuason-
5-unjmeTtokcu}-6-
(MpngnH-4-kapOoHUI)-
5,6,7,8-teTparngpo-1,6-
HadbTMPNANH

34

382,2
[M+H]*

1-(2-{[1-(4-pTOPdheHnn)-4-
meTun-1H-1,2,3-Tpuason-
5-unjmeTtokcu}-5,6,7,8-
TeTparungpo-1,7-
HadPTUPNANH-7-Un)aTanH-1-
OH
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35

480,3
[M+H]*

2-{[1-(4-pTOpheHunn)-4-
meTun-1H-1,2,3-tpuason-
5-unjmeTtokcu}-6-(4-
METOKCULMKorekcaHkapo
oHun)-5,6,7,8-TeTparnapo-
1,6-HadbTUpUAMH

36

398,1
[M+H]*

1-(2-{[1-(4-xnopdeHunn)-4-
metun-1H-1,2,3-tpuason-
5-unlmetokcun}-5,6,7,8-
TeTparmapo-1,6-
HadbTMPUANH-B6-1n)aTanH-1-
OH

37

5132
[M+H]*

2-{[1-(4-dpTOpheHunn)-4-
meTtun-1H-1,2,3-tpuason-
5-unlmeTtokcu}-6-[6-
(TPUhTOPMETUN)NUPUANH-
3-kapboHun]-5,6,7,8-
TeTparmngpo-1,6-
HadbTMPNANH

38

454, 1
[M+H]"

2-{[1-(4-xnopceHunn)-4-
metun-1H-1,2,3-Tpuason-
5-nn]metokecun}-6-[(3S)-
okconat-3-kapboHun)-
5,6,7,8-TteTparugpo-1,6-
HadpTPNANH

39

4452
[M+H]*

2-{[1-(4-cbTOPPEHUN)-4-
meTtun-1H-1,2,3-Tpnason-
5-unjmeTtokcu}-6-
(MpnanH-3-kapOoHUI)-
5,6,7,8-teTparngpo-1,6-
HadbTMPNANH

40

465,2
[M+H]*

(55)-5-(2-{[1-(4-
dTopdeHun)-4-metmn-1H-
1,2,3-Tpnason-5-
unjmeTtokcu}-5,6,7,8-
TeTparmgpo-1,6-
HadTUPNANH-6-kapOOoHMI)-
1-MeTUNNNPpPONNAnH-2-0H

1

465,2
[M+H]*

(5R)->-(2-{[1-(4-
dpTopdeHun)-4-metmn-1H-
1,2,3-Tpnason-5-
unjmeTtokcu}-5,6,7,8-
TeTparmngpo-1,6-
HadTMPNANH-6-kapOOoHMI)-
1-MeTUNNNPPONNANH-2-0H
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42

428,1
[M+H]*

1-(2-{[1-(4-xnopdeHun)-4-
meTun-1H-1,2,3-tpuason-
5-unlmetokcu}-5,6,7,8-
TeTparmgpo-1,6-
HadhTUPUANH-6-1n)-2-
METOKCMITaH-1-0H

43

479,2
[M+H]*

1-atun-4-(2-{[1-(4-
dTopdeHun)-4-metmn-1H-
1,2,3-Tpnason-5-
unjmeTtokcu}-5,6,7,8-
TeTparmapo-1,6-
HadbTMPNANH-6-
kap©OoHUN)INPPONUANH-2-
OH

44

493,2
[M+H]*

4-(2-{[1-(4-cpTOpPheHnn)-4-
meTun-1H-1,2,3-tpuason-
5-unjmeTtokcu}-5,6,7,8-
TeTparmgpo-1,6-
HadTUPNANH-6-kapOOoHMI)-
1-(nponaH-2-
nUN)NMPPONUANH-2-0H

45

368,2
[M+H]*

1-(2-{[1-(4-pTOPdEeHnn)-4-
metun-1H-1,2,3-Tpuason-
5-unlmetokcu}-5H,6H,7H-
nuppono[3,4-blnpnanH-6-
nn)aTtaH-1-oH

46

479,1
[M+H]*

5-(2-{[1-(4-dpTOpPheHnn)-4-
meTtun-1H-1,2,3-Tpnason-
5-unlmetokcu}-5,6,7,8-
TeTparmapo-1,6-
HadbTUPNANH-6-kapOOoHWMI)-
1-meTunnunepuamnH-2-oH

47

394,1
[M+H]*

ymknonponun(2-{[1-(4-
dTopdeHun)-4-metmn-1H-
1,2,3-Tpnason-5-
nnJMeToKkcu}-5,7-gurnapo-
6H-nuppono[3,4-
blnnpnanH-6-nn)metTaHoH

48

4742
[M+H]"

1-(2-{[3-(4-pTOPdheHnn)-5-
meTtun-1,2-okcason-4-
unjmeTtokcu}-5,6,7,8-
TeTparmngpo-1,6-
HadPTPNANH-6-1n)-3-
MeTaHCYbGOHMNNPONaH-
1-0H
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49

446,1
[M+H]*

1-(2-{[3-(4-pTOPdeHnn)-5-
meTtun-1,2-okcason-4-
unjmetokcun}-5H,6H,7H-
nuppono[3,4-blnnpnanH-6-
un)-2-
MeTaHCynbOHUN3TaH-1-
OH

50

390,1
[M+NaJ*

1-(2-{[3-(4-cpTOPheHnn)-5-
meTun-1,2-okcason-4-
nnjmeTokcu}-5,7-gurngpo-
6H-nuppono[3,4-
blnnpnaunH-6-nn)ataHoH

51

410,1
[M+H]*

2,2,2-tpucptop-1-(2-{[1-(4-
dTopdeHun)-4-metmn-1H-
1,2,3-Tpnason-5-
nnJMeToKcu}-5,7-gurnapo-
6H-nuppono[3,4-
blnnpnaunH-6-nn)ataHoH

52

382,1
[M+H]*

1-(2-{[1-(4-pTOPdEeHnn)-4-
metun-1H-1,2,3-Tpuason-
5-unjmeTtokcu}-5,7-
anrmgpo-6H-nnppono[3,4-
blnnpnaunH-6-nn)nponan-1-
OH

53

404,1
[M+H]*

2,2-pndprop-1-(2-{[1-(4-
dpTopdeHun)-4-metun-1H-
1,2,3-Tpnason-5-
nnjmeTokcu}-5,7-gurngpo-
6H-nuppono[3,4-
blnnpnaunH-6-nn)ataHoH

54

386,1
[M+H]*

2-prop-1-(2-{[1-(4-
dTopdeHun)-4-metmn-1H-
1,2,3-Tpnason-5-
nnjMeToKkcu}-5,7-gurnapo-
6H-nuppono[3,4-
blnnpnaunH-6-nn)ataHoH

55

438,1
[M+H]*

1-(4-pTopthennn)-4-
meTun-5-({[6-(okcan-4-
kap6oHun)-5H,6H,7H-
nuppono[3,4-blnpnann-2-
unjokcuimetun)-1H-1,2,3-
Tpuason
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56

410,1
[M+H]*

1-(2-{[1-(4-pTOPdPEHNN)-4-
meTun-1H-1,2,3-Tpuason-
5-unlmetokcun}-5H,6H,7H-
nupponol[3,4-blnnpnaunH-6-
nn)-3-metmnnbyraH-1-oH

57

408,1
[M+H]*

5-[({6-
ymknobytaHkapOoHun-
5H,6H,7H-nnppono[3,4-
blnnpnann-2-
unjokcn)metmnl-1-(4-
dTopdeHun)-4-metmn-1H-
1,2,3-Tpnason

58

396,1
[M+H]*

1-(2-{[1-(4-pTOPdeHnn)-4-
meTtun-1H-1,2,3-tpuason-
5-unlmetokcu}-5H,6H,7H-
nuppono[3,4-blnnpnanH-6-
un)-2-meTmnnponaH-1-oH

59

410,1
[M+H]*

1-(2-{[1-(4-pTOPdEeHnn)-4-
metun-1H-1,2,3-Tpuason-
5-unjmetokcu}-5H,6H,7H-
nuppono[3,4-blnnpnanH-6-
un)-2,2-gumeTunnponanx-
1-0H

60

384,1
[M+H]*

1-(2-{[1-(4-xnopdeHunn)-4-
meTtun-1H-1,2,3-Tpnason-
5-unjmetokcu}-5,7-
anrngpo-6H-nnppono[3,4-
blnnpnaunH-6-nn)ataHoH

61

424,2
[M+H]"

1-(4-pTopthennn)-4-
meTun-5-({[6-(okconaH-2-
kap6oHun)-5H,6H,7H-
nuppono[3,4-blnpnann-2-
unjokcuimetun)-1H-1,2,3-
Tprason

62

424,2
[M+H]*

1-(4-pTopthennn)-4-
meTun-5-({[6-(okconaH-3-
kap6oHun)-5H,6H,7H-
nuppono[3,4-blnpnann-2-
unjokcuimetun)-1H-1,2,3-
Tpuason




1-(4-pTOpdeHun)-4-
meTun-5-({[6-(okcan-3-

blnnpnaunH-6-nn)nponan-1-

63 |/ N 438,2 |kap6oHun)-5H,6H,7H-
[M+H]"  |nuppono[3,4-b]nupuamnH-2-
unjokeuimetumn)-1H-1,2,3-
! Tpuason
N
N
NG LO N 4 e 4-(2-{[1-(4-pTopcpeHnn)-4-
N | N 4312 meTun-1H-1,2,3-tpuason-
64 _ S [M+H]+ 5-un]meTtokcu}-5H,6H,7H-
nuppono[3,4-blnnpnanH-6-
kapOoHUN)INPUANH
F
N \
N’ LO N 4 ) 3-(2-{[1-(4-dbTOpchernn)-4-
N | AN N 4312 meTun-1H-1,2,3-tpuason-
65 — S [M+H]+ 5-nn]meTtokecu}-5H,6H,7H-
nupponol[3,4-blnnpmnaunH-6-
KapBOoHUM)MMPUAWH
F
N
NG 1/0 N 4 _,: 2-(2-{[1-(4-cpTOpEHIN)-4-
N | A N 43192 meTun-1H-1,2,3-tpuason-
66 — O [M+I-’I]+ 5-nn]metokcu}-5H,6H,7H-
nupponol[3,4-blnnpnanH-6-
KapBOoHUM)MPUAWH
F
N-N"
N o 1-(2-{[4-(4-cpTopcpernm)-1-
N meTtun-1H-1,2,3-Tpnason-
67 | N_<O [K)AS+8H?+ 5-un]meTtokcu}-5,7-
anrngpo-6H-nnppono[3,4-
blnnpnaunH-6-nn)ataHoH
F
N-N"
N L o 1-(2-{[4-(4-xnopcheHmn)-1-
= meTtun-1H-1,2,3-tprason-
68 | N_<O [&8:1'} 5-nn]meTtokcu}-5,7-
anrngpo-6H-nnppono[3,4-
blnnpnaunH-6-nn)ataHoH
Cl
7
N'/N‘N 1-(2-{[4-(4-cpTOpcpermn)-1-
= OLN metun-1H-1,2,3-Tpuason-
59 | N—<_ 382,1 |5-un]meTokcu}-5,7-
o) [M+H]"  |auruapo-6H-nuppono[3,4-

OH




75

7
ooN 2-cpTop-1-(2-{[4-(4-
N O~ Ny F dTopdeHnn)-1-meTnn-1H-
20 | N—<— 386,1 |1,2,3-Tpuason-5-
0 [M+H]"  [un]meTokeu}-5,7-auruapo-
6H-nnppono[3,4-
L b]nupnanH-6-mn)ataHoH
7
N"/\'“N O 4-(4-chTopdeHnn)-1-
N O Ny MeTun-5-({[6-(okconaH-3-
21 I/ N 4242  |kap6onwn)-5H,6H,7H-
0 [M+H]"  [nuppono[3,4-b]nmpuannH-2-
unjokcuimetun)-1H-1,2,3-
Tpuason
F
N‘N/
N’
A o N 1-(2-{[4-(4-pTOpdhermn)-1-
| ~ N~27 396 1 meTtun-1H-1,2,3-tprason-
72 7 o M +|:|]+ 5-un]meTtokcu}-5H,6H,7H-
nuppono[3,4-blnnpnanH-6-
un)-2-meTmnnponaH-1-oH
F
J/\"N/ 4
N -(4-cpTopdhenunn)-1-
O~ Na o MeTun-5-({[6-(okconaH-2-
- I/ N 4242  |kap6onwn)-5H,6H,7H-
0 [M+H]"  [nuppono[3,4-b]nmpuanH-2-
unjokcuimetnn)-1H-1,2,3-
Tpuason
i 7
N'/N""N 0 4-(4-dpTOpcheHnn)-1-
O N meTun-5-({[6-(okcan-3-
24 | AN 438,2  |kapGonun)-5H,6H,7H-
0 [M+H]"  [nuppono[3,4-b]nmpuann-2-
unjokcuimetun)-1H-1,2,3-
Tpuason
F
Mpumep 75

2-{[1-(4-dbTOopbenun)-4-metun-1H-1,2, 3-tpnason-5-unimetokcut-N-(1-metmnn-5-

okconupponuauH-3-un)-5,6.7 .8-tetparngpo-1,6-HadTvpnanH-6-kapbokcamu

NL
N o N\

N’
|

Z

N

\([)]/NH‘Q-—-

O
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K pactBopy 284 wmr (2,49 mmosnb) 4-aMUHO-1-MeTUNNMPPONMAnH-2-oHa B 30 mn
6e3BogHoOro auxnopmeTtana gobasnsanu 3a oguH pas 704 mr (0,95 mn, 5,45 mmonb) N,N-
AVM30NPONUN3TUNaMUHa, PeakLUOHHYIO CMECb oxnaxganu Ha 6aHe Co NbAOoM N BOLOW, U
3atem 3a oauH pas gobasnanu 296 mr (0,998 mmonb) Guc(TpuxnopmeTtun)kapboHara.
MonyyeHHbIN Taknm obpa3om pactBop nepemewmsany B TevyeHne 30 MUHYT, 3atem K
nepemMeLlInBaeMon PeakLUMoOHHOW CMeCH B TedeHne 5 MUHYT gobaBnanu no kannam 757
Mmr (2,23 wmmonb)  2-{[3-(4-hbTopdeHnn)-5-meTun-1,2-okcason-4-nnjmetokcu}-5,6,7,8-
TeTparngpo-1,6-nadptnpmanHa 8 10 mn 6e3sogHoro auxnopmertaHa. OxnaMgaroLyyro
GaHl ygansanu, CMecb OCTaBMsANM HarpeBaTbCs 4O KOMHATHOM TemnepaTtypbl U
nepemeLunBany B TedeHne 8 yacoB. PeakUMOHHYIO CMECb NMPOMbIBanM C HacbILEHHbIM
pacTBOpoM rugpokapboHaTa HaTpusi U BOAOW, Cywunu Hag 0e3BogHbIM CynbdaTom
HatpMss M ucnapsnn.  TONyYeHHbIM  OCTaTOK  OYMLanu  KOMOHOYHOW  onaLu-
xpomarorpadguen (cunukarens, anweHT. 100% DCM — 80% DCM : 20% MeOH (35
MUHYT)). Bbixog: 338 wmr (32 %), 6enoe amopdpHoe TBEpPAOE BELECTBO, UAEHTUYHOE
Lenesomy coeguHeHmo. MC (M3P) m/z: 480,2 [M+H]".

B Tabnuuye 4 npeacraBneHbl COEAUHEHUS, CUHTE3NPOBAaHHbIE B COOTBETCTBUM C

Mpumepom 75.

Tabnuua 4
Mp. CrtpykTypa MC m/z HavnmeHoBaHue
N 2-{[1-(4-cbTopdheHunn)-4-
N, o meTun-1H-1,2,3-tpuasorn-

TeTparmgpo-1,6-
HadbTMPNANH-6-
F kapbokcamug

N
N | N | 5-un]meTtokcu}-N,N-
76 = N\n/N\ 411,2 [M+H]* |aumeTnn-5,6,7,8-
@]

N 2-{[1-(4-bTOpdheHnn)-4-
N | o. N metun-1H-1,2,3-tpuason-
N | X O 5-un]meTokcm}-6-
77 = N _N 437,2 [M+H]* |(nupponuamnH-1-
\g/ kap6oHun)-5,6,7,8-
F

TeTparmngpo-1,6-
HadbTMPNANH

N 2-{[1-(4-pTOpdeHun)-4-
N | metun-1H-1,2,3-tprnason-

O N
N | 5-un]meTokcu}-N-
78 AN _NH 453.2 [M+H]* |(okconan-3-un)-5.6.7,8-
\([)]/ EO TeTparngpo-1,6-
F

HadTMPNANH-6-
kapbokcammg,




79

492,9 [M+H]"

N-(2-xnopdenunn)-2-{[1-(4-
dpTopdeHun)-4-metmn-1H-
1,2,3-Tpnason-5-
unjmeTtokcu}-5,6,7,8-
TeTparmapo-1,6-
HadpTUPNANH-6-
kapbokcamug

80

453,2 [M+H]"

2-{[1-(4-cbTOpheHunn)-4-
metun-1H-1,2,3-tpuason-
5-unjmeTtokcu}-6-
(mopdhonuH-4-kapboHun)-
5,6,7,8-TeTparngpo-1,6-
HadbTMPNANH

81

492,9 [M+H]"

N-(4-xnopdenunn)-2-{[1-(4-
dTopdeHun)-4-metmn-1H-
1,2,3-Tpnason-5-
unjmeTtokcu}-5,6,7,8-
TeTparmngpo-1,6-
HadbTMPNANH-6-
kapbokcammg,

82

453,1

2-{[3-(4-pTOpcheHunn)-5-
meTtun-1,2-okcason-4-
nnJMeToKCU}-6-
(mophonuH-4-kapboHun)-
5,6,7,8-TteTparngpo-1,6-
HadpTPNANH

83

433,2
[M+NaJ*

2-{[3-(4-bTOPPEHUN)-5-
meTun-1,2-okcason-4-
unjmetokcu}-N,N-
anmveTun-5,6,7,8-
TeTparmapo-1,6-
HadbTMPNANH-6-
kapbokcammg,

84

437,1 [M+H]"

2-{[3-(4-dTOopheHun)-5-
meTun-1,2-okcason-4-
nMnJMeToKCKu}-6-
(NMupponnaunH-1-
kapboHun)-5,6,7,8-
TeTparmgpo-1,6-
HadbTMPNANH

85

473,3 [M+H]"

2-{[3-(4-pTOpheHunn)-5-
meTtun-1,2-okcason-4-
nMNJMeTOoKCKU}-6-
(nMunepunanH-1-kapboHnn)-
5,6,7,8-TteTparugpo-1,6-
HadTMPNANH
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O
Ne | 2-{[3-(4-dbTOPGPEHUN)-5-
N O__N
| AN meTun-1,2-okcasorn-4-
+|un]meTtokcn}-N-(okconan-
86 F N\[I/NHEO 453,2 [M+H] 3-un)-5,6,7,8-TeTparuapo-
o) 1,6-HadbTnpNanH-6-
L kapbokcamug

[Mpumepbl dapmaleBTUYECKUX NPEnapaToB

Cnegyowme npumepbl COCTaBOB MNPEACTaBnAlT cobon  penpeseHTaTyBHbIE
hapmaueBTUYeCKMEe  KOMMNO3NUMM  cornacHo  usobpeteHuto. OpHako HacTosee

5  mnsobpeTeHune He orpaHN4YeHo NpUBEAEHHbIMU hapMaLeBTUHECKUMM KOMMO3ULMSIMUA.

A) Teepable nekapCTBeHHble hopMbl ANS NepoparbHOro BBEAEHUS

|. TabneTtku
AKTUBHBIV MHTPEANEHT (MHIPEANEHTDI) 0,01 —90%
HanonHutenb 1-99,9%
CesasyloLyee BeLLecTso 0-20%
[esnHTerpupyowmmn areHT 0-20%
CwmasbiBatoLlee cpencTso 0-10%
[Opyroe cneynduryeckoe BCnomoratenbHoe
Py e 0 —50%
BeLeCTBO (BeLjecTsa)
[I. TIneHkn, gucneprupyemblie B NosioCTy pta
AKTUBHbIV MHIPeANEHT (MHIPEAVNEHTbI) 0,01 —90%
MneHkoobpasyoLnn areHT 1-99,9%
Mnactudukarop 0-40%
roe cneyndunyeckoe BCrnomoraTenbHoe
fley e 0 —-50%

BeLlecTBoO (BeLlecTsa)

B) >Kugkne nekapcrtBeHHble hOpMbI ANS1 NEPOparibHOro BBE4EHUSN

[ll. CycneHsunn gnsa nepopanbHOro BBeAEHNS

AKTUBHBIV MHTPEANEHT (MHIPEANEHTDI) 0,01 —50%
uakum HocuTenb 10 — 99,9%
CwmauvmBaromi areHT 0-50%
3aryctutenns 0-50%

BydepHbin areHT qg.s.
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OCMOTUYECKUIA areHT

KoHcepBaHTh!

IV. Cnponbl

AKTVBHbIN UHIPEANEHT (MHIPEANEHTbI)
Pacteoputensb
MNoacnacrturens

BkycoBble gobaBku

C) NekapcTBeHHbIE POPMbI ANS NAPEHTEPanbHOro BBEAEHUA

V. BHYTPUBEHHbIE MHBEKLMN

AKTUBHbBIN UHFPEAVNEHT (MHIPEANEHTI)
Pacteoputenb

Copactsoputenb

OcmoTuyeckun areHT

BydepHbIn areHT

D) Opyrne nekapcTBeHHbIE POPMbI

VI. Cynnosutopumn

AKTUBHbIWN MHTPEANEHT (MHIPEANEHTbI)
OcHoBa cynnosutopus
[MoBEpPXHOCTHO-aKTUBHbIE areHThbl
CwmasbiBatoLlee cpeacTso

KoHcepBaHTh!

VII. TmasHble kannu

AKTUBHbIV MHTPeANEHT (MHIPEANEHTDI)
Bopa

Pacteoputens

OcmoTnYECKUn areHT

Yeunutenbs BA3KOCTU

BydepHbIn areHT

KoHCcepBaHTh!

VIII. Kannu unun cnpen ans BBe4EHUS B HOC

AKTUBHbIW MHTPEANEHT (MHIPEANEHTHI)

0 -50%
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%
q.s.

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

q.s.

0,01 - 50%
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Bopa

PactBoputens
OcmoTnyecknm areHT
YeunuTens BA3KOCTU
CopactsopuTtensb
BydepHbin areHT
KoHcepBaHT

g.S. — B 4OCTAaTOMHOM KOnu4ecTee, oT nar. “‘quantum satis”

0-99,9%
0-99,9%
0-20%
0-20%
g.s.

q.s.

q.s.
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®OPMYIIA N3OBPETEHUA

1. CoegunHenve, nmetowee copmyny (I):

roe

A npeacrtasnsieT cobon

O \ L“T N-N"
N N N
YV N Z &
~ N ~ ~
b rpynny, i rpynny uvin ™ rpynny,

R' npeacrasnsieT coboi BOgopOS, UNK raroreH,
KaxkabIA U3 N 1 M HE3aBUCUMO cocTasndaeT 1 unm 2,

R? npepcraensieT coboit Boaopoa; Cisankun, HeobA3aTenbHO U HEe3aBUCUMO
3aMeLleHHbIn ogHMM unn Bonee aromamu ranoreHa, Cijankokcn, -S(O)x-Cq4ankunom

unn R® NR*R® unu R®,

kaxabll U3 R* n R® HezaBucuMo npeacTasnsieT coboii Bogopoa, Cisankun unm R';
urm R* n R® coBmecTHO Apyr ¢ Apyrom u ¢ atoMom N, K KOTOPOMY OHW MPUCOELUHEHSI,

o6 pasyoT reTepoumkn, n

R® R® n R’ npeacrasnsier coboll Heobs3aTerbHO 3aMeLLEHHbIN YrNepoAHbIN

LMKI, reTepoLMKn Unm retepoapun,

uwvnn conn Wunn reoMmeTpuyveckne MsoMepbl W/WNU CTEPeousomepbl Unnm
3HaHTUOMEpPbl WunNu paudemartbl Wunu guactepeomepbl W/unm BMONorMYeckn akTUBHbLIE
MeTabonnTbl WKUnNM nponekapcTsa W/unu conbBaTtbl W/MNN rmapaTtbl WunM NonMMopdHbIe

¢hopMbI YKa3aHHOro coefuHEHUS.

2. CoegunHeHue no nyHkTy 1



N\ . e}
N tZ
4 N R

(I-a)

B KOTOPOM
R" npeacrasnsieT coboii Bogopos, Unu raroreH,
5 KaxkabIA U3 N U1 M HE3aBUCUMO cocTasnsaeT 1 unm 2,

R? npepcraensieT coboit BoAopoa; Cisankun, HeoBs3aTenbHO U HE3aBUCUMO
3aMeLleHHbIn OgHMM unn Gonee atomamu ranoreHa, Cijankokcn, -S(O)2-Cq4ankunom
unn R NR*R® unu R®,

kaxxabil U3 R* n R® HezaBucumo npeacTasnsieT coboit Bogopoa, Cisankun nnm RY;
10  unn R* n R® coBMecTHO Apyr ¢ ApYroM u ¢ atomoM N, K KOTOPOMY OHU MPUCOEAUHEHDI,

o6 pasyoT reTepoumkn, 1

R® R® n R’ npeacrasnser coboil Heobs3aTenbHO 3aMeLLEHHbIN YrnepoaHbIN

LMKI, reTepoLKn Unn retepoapmn.

3. CoepauHeHune no nyHkTy 1
7
N A "N__{
= . R2
1
15 R
(I-b)
B KOTOPOM

R' npeacrasnsieT coboi BOogopos, Unu raroreH,
KaxkabI U3 N 1 M HE3aBUCUMO cocTasndaeT 1 unm 2,

20 R? npeacraensieT coboit BoAopoa; Cisankun, Heobs3aTenbHO U HEe3aBUCUMO
3aMeLleHHbIn ogHMM i Gonee atomamu ranoreHa, Cijankokcn, -S(O)-Cq4ankunom

unn R® NR*R® unu R,



3

kaxxabi U3 R* n R® HezaBmcumo npeacTasnsieT coboit Bogopoa, Cisankun nnm RY;
urm R* n R® coBmecTHO apyr ¢ Apyrom n ¢ atomom N, K KOTOPOMY OHW NMPUCOELVHEHSI,

obpasyoT reTepoumkn, n

R® R® u R’ npeactaeBnsieT coboii HeoBs3aTenbHO 3aMELLEHHbIN YrNepoaHbIii

5  UuKn, reTepounkn nnm retepoapun.
4, CoegunHeHue no nyHkTy 1

/
N'L\l\N
N—<
2
= . R

(I-c)

B KOTOPOM
10 R' npeacrasnsieT coboi BOgopOs, UNK rarnoreH,
KaxkabIA U3 N 1 M HE3aBUCUMO cocTasndaeT 1 unm 2,

R? npepcraensieT coboit BoAopoa; Cisankun, HeobA3aTenbHO U HEe3aBUCUMO
3aMeLleHHbIn ogHMM unn Bonee aromamu ranoreHa, Cijankokcn, -S(O)x-Cq4ankunom
unn R® NR*R® unu R®,

15 kaxabl U3 R* n R® HezaBucuMo npeacTasnsieT coboit Bogopoa, Cisankun unm R';
urm R* n R® coBmecTHO apyr ¢ Apyrom u ¢ atoMom N, K KOTOPOMY OHW MPUCOEAVHEHDI,

o6 pasyoT reTepoumkn, n

R® R® n R’ npeacrasnsier coboll Heobs3aTerbHO 3aMeLLEHHbIN YrNepoaHbIN

LMK, FeTePOLMKI UMK reTepoapun.

20 5. CoegunHeHnuve no nwbomy ns nyHKToB 1-4, B KOTOPOM
R' npeacrasnsieT coboii ranoren,
n paseH 1, 1 m paBeH 2,

R? npeacrasnsieT coboi C,.4ankun, Heobs3aTenbHO M HE3aBUCUMO 3aMeLLEHHbIN

Cy.4ankoken, -S(0),-Cigankunom; NR*R® unn R®,
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kaxxabi U3 R* n R® HezaBmcumo npeacTasnsieT coboit Bogopoa, Cisankun nnm RY;
nrm R* n R® coBmecTHO apyr ¢ Apyrom n ¢ atoMom N, K KOTOPOMY OHW MPUCOEAVNHEHDI,

06pasyoT MOHOLMKITUYECKA FETEPOLUKN, K

R® R° u R npeacrtaBnsieT coboi Heobs3aTenbHO 3ameLleHHbIN Ca.qoljrknoankun,
Ci.1oumknoankeHun, Ce.rpapun, Ca.qgreTepounkn, Bkntovatrowmi 1, 2, 3 nnu 4 retepoaroma
B Uukne, HezaBncumo BblbpaHHbiX M3 N, O n S unun Cs.qgretepoapun, Bknovaowmn 1, 2, 3

unu 4 retepoaroma, HesaBmcMmo BblbpaHHbIX U3 N, O n S.
6. CoegunHeHnue no nbomy us nyHKToB 1-4, B KOTOPOM
R" npeacrasnsieT coboii ranoren,
N paseH 2, n m pasBeH 1,

R? npeacrasnsieT coboit C,.4ankun, Heobs3aTenbHO M HE3aBUCUMO 3aMeLLEHHbIN

C..sankokey, -S(0),-Cysankunom; NR*R® nunu R,

kaxabii u3 R* n R® HezaBmcumo npeacTasnsieT coboit Bogopoa, Cisankun unm RY;
urm R* n R® coBmecTHO apyr ¢ Apyrom n ¢ atoMom N, K KOTOPOMY OHW MPUCOEAVNHEHDI,

06pasyoT MOHOLMKITUYECKN FETEPOLMKN, 1

R® R® n R’ npeacrasnset coboii Heobs3aTenbHO 3ameLLeHHbIN Ca.qoLYKnoarnkun,
Cs.roumknoankeHun, Ce.roapun, Cs.qoreTepounkn, sknovarowmi 1, 2, 3 nnun 4 retepoaroma
B LUuMkne, HezaBncumo BbibpaHHbix U3 N, O u S nnun Cs.qoreTepoapun, skniovaowmnm 1, 2, 3

unn 4 retepoaroma, He3aBMcumMo BblbpaHHbIX U3 N, O n S.
7. CoegunHeHnue no nbomy ns nyHKToB 1 40 4, B KOTOPOM
R' npeacrasnsieT coboii ranoren,
Kak n, TaKk 1 m coctasnget 1,

R? npeacrasnseT cobon Cisankun, Heobs3aTeNnbHO U HE3ABUCKMMO 3aMELLEHHbIN

C1.4ankoken, -S(0),-Cigankunom; NR*R® unn R,

kaxxabii u3 R* n R® HezaBmcumo npeacTasnseT coboit Bogopoa, Cieankun nnm RY;
urm R* n R® coBmecTHO apyr ¢ Apyrom n ¢ atomom N, K KOTOPOMY OHW MPUCOELUHEHI,

06pasyoT MOHOLMKITUYECKNA FETEPOLMKIT, U

R® n R’ npepcraensieT coboit Heobs3aTenbHO 3ameLLeHHbIN Caqolmknoankun, Cs.

roumknoankenun, Ce.q0apun, Cs.oreTepoyumkn, sknovaowmnn 1, 2, 3 nnun 4 retepoaroma B
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yukne, HesaBmcnmo BbibpaHHbix U3 N, O n S, nnu Cs.qgretepoapun, sknovarowmn 1, 2, 3

unu 4 retepoaroma, He3aBmcMo BbIbpaHHbIX U3 N, O n S.
8. CoegunHeHnuve no nwbdomy 13 nyHKToB 5-7, B KOTOPOM
R' npeacraenset cobon dTop, BpoM unu xnop,

R? npepcraensiet cobont Cisankun, CigankokenCiaankun, Cisankun-S(0),-Co.

sankun, NR*R® nnm RS,

kaxxabll U3 R* u R® HezaBucuMo npeacTasnsieT coboii Bogopoa, Cieankun nnm R,

R® u R’ npeacrasnsetr cobon Cssuuknoankun, Ce.eapun, CaereTepoumkn,
BKIrOYaowmn 1 unu 2 retepoaroma B Lukne, Hesasmcmmo BblbpaHHble M3 N, O n S, unu
Cs.gretepoapun, sknovarowmnn 1 unu 2 retepoaroma B LUKMe, HE3aBUCUMO BbiOpaHHbIe
n3 N n O, HeobsizaTenbHO 3amelleHHbIn Cq_4ankmunom, Ci.4anKkoKCu, rarioreHoM, ranorex-

C1.sankmnnom, ranoren-C4_4ankokcu, ruapoKCUnoOM UM OKCOrpymnon.
9. CoefunHeHue no nyHKTy 8, B KOTOPOM
R' npeacrasnsiet coboi TOp MK Xmop,

R? npeactasnser cobon  Ci,ankokcuCisankun,  MeTUnCynbgOoHUNMETaH,

aTuncynbgoHunmetan, NR*R° nnm R®,

kaxabl U3 R* u R® HezaBucuMo npeacTasnsieT coboii Bogopoa, Cisankun unm R,

R® n R’ npeacrasnsieT coboi LMKNONPONuI, LMKNoBYTUM, LMKNorekcaH, deHun,
oKkCeTaH, TeTparugpodypaH, TeTparngponupaH, TuaH, NUPPONUAUH, NUNEPULVH,
NMUPUAMH, N30KCa3on, NMPPON 1 MopdonuH, Heoba3aTenbHO 3ameLleHHbIn Cq_4ankunom,
Ci.4ankokcy, ranoreHom, ranoreH-Ci.4ankmnom, ranoreH-Cq 4ankokcu, rmapoKCUriom unm

OKCOrpynmnowu.

10. CoegnHenne no nwbomy wu3 nyHktoB 1-9, BblibpaHHOE M3 rpynnebl,

COCTOSILLIEN U3:

1-[2-{[3-(4-DpTOpdeHnn)-5-meTun-1,2-okcason-4-nnimetokcu}-7,8-gurngpo-1,6-

HadpTMPNANH-6(5H)-un]aTaHoHa,
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2-{[3-(4-dpTOpheHunn)-5-meTunn- 1,2-okcason-4-unjmeTokcn}-6-(okconax-3-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnna,

2-{[3-(4-pTOpheHunn)-5-meTun- 1,2-okcason-4-unjmeTtokcn}-6-(1,2-okcason-5-
kap6oHun)-5,6,7,8-teTparnapo-1,6-HadTnpnanHa,

6-yunknobyTtaHkapboHun-2-{[3-(4-dpTopdeHun)-5-metnn-1,2-okcason-4-
un]jmertokcu}-5,6,7,8-tetparngpo-1,6-nacdtnpuamHa,

6-ymknonponaHkapboHun-2-{[3-(4-dTopdeHunn)-5-metnn-1,2-okcason-4-
unjmertokcu}-5,6,7,8-tetparngpo-1,6-HacdtnpnamHa,

4-(2-{[3-(4-pToptheHun)-5-meTnn-1,2-okcason-4-mnjmeTokcu}-5,6,7,8-tetparngpo-
1,6-HadbTUpnAnH-6-kapboHun)-1A6-TnaH-1,1-gnoHa,

2-{[3-(4-dpTOopheHnn)-5-meTun- 1,2-okcason-4-unjmeTokcun}-6-(okconaH-2-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

1-(2-{[3-(4-pTOopheHun)-5-meTnn-1,2-okcason-4-unlmetokcu}-5,6,7,8-tetparngpo-
1,6-HapTUPUANH-6-1N)-2-MeTaHCYNbPOHUNITaH-1-0Ha,

2-{[3-(4-bTOopheHun)-5-meTnn-1,2-okcason-4-nnjmeTokcun}-6-(okcaH-4-kapb oHmn)-
5,6,7,8-TeTparngpo-1,6-HacTnpuamnHa,

2-{[3-(4-pTOpheHnn)-5-meTun-1,2-okcason-4-unjmeTokcn}-6-(5-metun-1,2-
okcason-3-kapboHun)-5,6,7,8-teTparngpo-1,6-HapTnpnanHa,

2-{[3-(4-cbTOpheHun)-5-meTtunn-1,2-okcason-4-nnjmeTokcu}-6-(1-metmn-1H-
nuppon-3-kapboHun)-5,6,7,8-teTparnapo-1,6-HadbTmpruanHa,

2,2, 2-Tpuchtop-1-(2-{[3-(4-dhTopdeHnn)-5-metun-1,2-okcason-4-nn]MeTokcu}-
5,6,7,8-TeTparngpo-1,6-HadbTnpnamnH-6-mn)atan-1-oHa,

4-(2-{[3-(4-pTopdheHun)-5-meTnn-1,2-okcason-4-unjmetokcun}-5,6,7,8-tetparngpo-
1,6-HadbTUpUAUH-6-kapPBOHUI)-1-METUNNNPPONUANH-2-0HA,

1-(2-{[1-(4-pTOopheHnun)-4-metnn-1H-1,2,3-Tpnason-5-mnimetokcu}-5,6,7,8-
TeTparngpo-1,6-HapTnpnanH-6-mn)atan-1-oHa,

2-{[1-(4-dpTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnimetokcu}-6-(okconaH-2-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnHa,

2-{[1-(4-dpTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnimetokcu}-6-(okconaH-3-

kapboHun)-5,6,7,8-teTparngpo-1,6-HadTnpnamnna,
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2-{[1-(4-dpTOopcheHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnjmetokcn}-6-[(3R)-okconaH-
3-kapboHunnl]-5,6,7,8-teTparngpo-1,6-HacbTpnanHa,

2-{[1-(4-cpTOopdheHun)-4-meTun-1H-1,2,3-Tpnason-5-unjmetokcn}-6-[(3S)-okconan-
3-kapbonnn]-5,6,7,8-teTparnapo-1,6-HadTpnanHa,

6-yuknonponaHkapboHun-2-{[1-(4-dpTopdeHun)-4-metnn-1H-1,2,3-Tpnason-5-
un]jmertokcu}-5,6,7,8-tetparngpo-1,6-nacdtnpuamHa,

2-{[1-(4-dTOopheHunn)-4-meTtun-1H-1,2, 3-tpmnason-5-unjmetokcn}-6-(1,2-okcason-5-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

4-(2-{[1-(4-pTopheHun)-4-metnn-1H-1,2,3-tTpnason-5-unjmertokcu}-5,6,7,8-
TeTparngpo-1,6-HapTnpnanH-6-kapboHun)-1-MeTMNNMPPONUANH-2-0Ha,

1-(2-{[1-(4-pTOpdeHun)-4-meTnn-1H-1,2,3-Tpnason-5-unjmetokcu}-5,6,7,8-
TeTparngpo-1,6-HapTupuanH-6-mn)-2-metTunnponaH-1-oHa,

4-(2-{[1-(4-pTophenun)-4-metnn-1H-1,2,3-Tpnason-5-unjmertokcn}-5,6,7,8-
TeTparngpo-1,6-HapTnpnanH-6-kapboHun)-1A6-Tnan-1,1-4noHa,

1-(2-{[1-(4-pTOophenun)-4-metnn-1H-1,2,3-Tpnason-5-mnimetokcu}-5,6,7,8-
TeTparuapo-1,6-HapTupnamH-6-nn)nponax-1-oHa,

2-{[1-(4-pTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnimetokcu}-6-(NUpnanH-4-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnna,

2-{[1-(4-pTOopdpeHun)-4-meTun-1H-1,2,3-Tpnason-5-unjmeTokcn}-6-(NMMpUaAnH-2-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

6-(3-xnopbeHsonn)-2-{[1-(4-pTopdeHnn)-4-meTun-1H-1,2,3-tTpnason-5-
unjmertokcu}-5,6,7,8-tetparngpo-1,6-HacdtnpnamHa,

2-{[1-(4-dTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpmnason-5-unjmetokcm}-6-(okcaH-4-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

2-{[1-(4-xnopdeHunn)-4-metun-1H-1,2, 3-tprnason-5-nn]metokcu}-6-(okconanH-3-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnHa,

2-{[1-(4-bTOpdeHun)-4-metun- 1H-1,2,3-Tprason-5-nnlmeTokcu}-6-(okcaH- 3-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnHa,

2-{[1-(4-dpTOopdeHnn)-4-meTtun-1H-1,2, 3-tpnason-5-nnijmetokcu}-6-(3-

MeTunokconaH-3-kapboHun)-5,6,7,8-tetparnapo-1,6-HadpTmpuamnHa,
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2-{[1-(4-xnopdeHunn)-4-metun-1H-1,2, 3-tprnason-5-mnnlmetokcu}-6-(okcaH-4-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnna,

2-{[1-(4-xnopdeHunn)-4-metun-1H-1,2,3-tpnason-5-nnimetokcn}-6-(NnMpnaunH-4-
kap6oHun)-5,6,7,8-teTparnapo-1,6-HadTnpnanHa,

1-(2-{[1-(4-pTOopheHun)-4-metnn-1H-1,2,3-tpnason-5-nnjmetokcu}-5,6,7,8-
TeTparnapo-1,7-HapTMpnamnH-7-1n)atan-1-oHa,

2-{[1-(4-pTOopcheHnn)-4-meTtun-1H-1,2, 3-tpnason-5-nnjmetokcu}-6-(4-
MEeTOKCHMUMKNorekcaHkapboHmn)-5,6,7,8-tetparngpo-1,6-Hacdptnpngnna,

1-(2-{[1-(4-xnopenun)-4-metnn-1H-1,2,3-Tpnason-5-unjmertokcu}-5,6,7,8-
TeTparngpo-1,6-HapTnpnanH-6-mn)atan-1-oHa,

2-{[1-(4-pTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnimetokcu}-6-[6-
(TpndTOpMETUN)NMPUANH-3-kapboHnn]-5,6,7,8-TeTparnapo-1,6-HaddTUpUanHa,

2-{[1-(4-xnopdpeHun)-4-metunn-1H-1,2,3-Tpuason-5-unjmetokcu}-6-[(3S)-okconan-
3-kapbonunn]-5,6,7,8-teTparngpo-1,6-HachTnpnanHa,

2-{[1-(4-dpTOopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-nnimetokcu}-6-(NUpnanH-3-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnna,

(55)-5-(2-{[1-(4-pTOpPheHun)-4-meTtun-1H-1,2,3-tpnason-5-unjmetokcn}-5,6,7,8-
TeTparngpo-1,6-HapTnpnanH-6-kapboHun)-1-MeTMnNMPpPONUanH-2-0Ha,

(5R)-5-(2-{[1-(4-bTOpPdEeHnn)-4-meTun-1H-1,2,3-Tpnason-5-unjmetokcu}-5,6,7,8-
TeTparngpo-1,6-HadpTMpnamnH-6-kapOoHUn)-1-MeTMNNNPPONUANH-2-0Ha,

1-(2-{[1-(4-xnopenun)-4-metnn-1H-1,2,3-tTpnason-5-unjmertokcn}-5,6,7,8-
TeTparnapo-1,6-HapTUpuamnH-6-mn)-2-MeToKkCnuaTaH-1-oHa,

1-atun-4-(2-{[1-(4-cbTopcdeHun)-4-metnn-1H-1,2,3-tpnason-5-unjmerokcun}-5,6,7,8-
TeTparngpo-1,6-HadpTpnanH-6-kapBboHUNM) NP PONUANH-2-0HA,

4-(2-{[1-(4-pTopdhenun)-4-metnn-1H-1,2,3-Tpnason-5-unjmertokcu}-5,6,7,8-
TeTparngpo-1,6-HadpTnpnanH-6-kapboHun)-1-(nponaH-2-mn)nMpPPonngnH-2-oHa,

1-(2-{[1-(4-pTOopdhenun)-4-metnn-1H-1,2,3-tpnason-5-mnjmetokcu}-5H,6H, 7H-
nuppono[3,4-blnupnannH-6-nn)atax-1-oHa,

5-(2-{[1-(4-bTOpheHun)-4-metnn-1H-1,2,3-Tpnason-5-unjmertokcu}-5,6,7,8-

TeTparngpo-1,6-HadpTnpnanH-6-kapboHun)-1-meTMnnMnepuanH-2-oHa,
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ymknonponun(2-{[1-(4-prtopdennn)-4-metun-1H-1,2, 3-tpnason-5-mn]MmeTokcu}-
5,7-purnapo-6H-nuppono[3,4-b]nupuanH-6-nn)metaHoHa,
1-(2-{[3-(4-pTOopdheHun)-5-meTnn-1,2-okcason-4-unjmetokcun}-5,6,7,8-tetparngpo-
1,6-HadpTUPUAUH-6-1n)-3-MmeTaHCynboHUNNponaH-1-oHa,
1-(2-{[3-(4-pTOpdeHun)-5-meTnn-1,2-okcason-4-nnjmetokcm}-5H,6H,7H-
nuppono[3,4-blnupnannH-6-nn)-2-metaHcynbhoHUN3TaH-1-0Ha,
1-(2-{[3-(4-pTOoptheHunn)-5-meTnn-1,2-okcason-4-unjmetokcu}-5,7-aurng po-6H-
nuppono[3,4-blnupnanH-6-nn)atTaHoHa,
2,2, 2-Tpuchtop-1-(2-{[1-(4-htopdeHunn)-4-metun-1H-1,2, 3-tpnason-5-
unjmertokcu}-5, 7-gurnapo-6H-nnppono[3,4-b]nnpuanH-6-mn)ataHoHa,
1-(2-{[1-(4-pTOopthenun)-4-metnn-1H-1,2,3-Tpnason-5-mnJMeTokcu}-5, 7-4urngpo-
6H-nuppono[3,4-blnnpnaunnH-6-nn)nponaH-1-oxHa,
2,2-pnchtop-1-(2-{[1-(4-hbTopdeHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-mn]MeTokcu}-
5,7-punrnapo-6H-nuppono[3,4-b]nupnanH-6-mn)stTaHoHa,
2-¢pTop-1-(2-{[1-(4-bTOpheHun)-4-metnn-1H-1,2,3-Tpnason-5-unjmetokcn}-5,7-
anrngpo-6H-nnppono[3,4-blnnpnanH-6-un)ataHoHa,
1-(4-pToptheHnn)-4-metnn-5-({[6-(okcaHn-4-kapboHun)-5H,6H, 7H-nnppono[3,4-
blnupnauvn-2-nnjokenimeTtun)-1H-1,2,3-tpuasona,
1-(2-{[1-(4-pTOpdeHUn)-4-meTnn-1H-1,2, 3-Tpnason-5-un]metokcn}-5H,6H, 7H-
nuppono[3,4-blnnpnanH-6-un)-3-metundyran-1-oHa,
5-[({6-umnknobyTankapboHun-5H,6H, 7H-nuppono[3,4-b]nnpnann-2-uniokcn)metun]-
1-(4-pTopdhenun)-4-metnn-1H-1,2,3-Tpnasona,
1-(2-{[1-(4-pTopdhenunn)-4-metnn-1H-1,2,3-tpnason-5-nnlmetokcu}-5H,6H,7H-
nuppono[3,4-bjnupnaunnH-6-nn)-2-metunnponaH-1-oHa,
1-(2-{[1-(4-pTopheHnun)-4-metnn-1H-1,2,3-tpnason-5-nnlmetokcu}-5H,6H,7H-
nuppono[3,4-blnupnannH-6-nn)-2,2-gumetTnnnponaH-1-oHa,
1-(2-{[1-(4-xnoppenun)-4-metnn-1H-1,2,3-Tpnason-5-unjmertokcu}-5, 7-gurnapo-
6H-nuppono[3,4-blnupnannH-6-nn)ataHoHa,

1-(4-pTOopdhenHnn)-4-metnn-5-({[6-(okconaH-2-kapboHnn)-5H,6H,7H-nnppono[3,4-

blnupnann-2-nnjokecnimeTtun)-1H-1,2,3-tpuasona,
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1-(4-pTOoptheHnn)-4-metnn-5-({[6-(okconaH-3-kapboHnn)-5H,6H,7H-nnppono[3,4-
blnupnauvn-2-nnjokenimeTtun)-1H-1,2,3-tpuasona,

1-(4-pTOoptheHnn)-4-metnn-5-({[6-(okcan-3-kapboHun)-5H,6H, 7H-nnppono[3,4-
blnupnaunn-2-nnjokcnimetnn)-1H-1,2,3-tprasona,

4-(2-{[1-(4-pTopheHun)-4-metnn-1H-1,2,3-Tpnason-5-unjmetokcn}-5H,6H, 7H-
nuppono[3,4-blnnpnaunH-6-kapboHun)nnpugnHa,

3-(2-{[1-(4-bTOopthenun)-4-metnn-1H-1,2, 3-tpnason-5-unjmertokcn}-5H,6H, 7H-
nuppono[3,4-blnnpnaunH-6-kapboHun)nnpugnHa,

2-(2-{[1-(4-pTopthenun)-4-metnn-1H-1,2,3-tpnason-5-unjmetokcu}-5H,6H, 7H-
nuppono[3,4-blnnpnaunH-6-kapboHun)nnpngnHa,

1-(2-{[4-(4-PpTOopthenun)-1-metnn-1H-1,2,3-Tpnason-5-mnJMeTokcu}-5, 7-4urngpo-
6H-nuppono[3,4-blnpnannH-6-nn)ataHoHa,

1-(2-{[4-(4-xnopdenun)-1-metnn-1H-1,2, 3-Tpnason-5-unjmeTtokcn}-5, 7-gurngpo-
6H-nuppono[3,4-blnnpnannH-6-nn)ataHoHa,

1-(2-{[4-(4-pTOpdeHun)-1-meTnn-1H-1,2,3-Tpnason-5-unlmeTtokcu}-5,7-gurn g po-
6H-nnppono[3,4-blnpuanH-6-nn)nponaH-1-oHa,

2-¢pTop-1-(2-{[4-(4-pTOpheHun)-1-metnn-1H-1,2,3-Tpnason-5-unjmetokcn}-5,7-
avrngpo-6H-nnppono[3,4-blnnpnaunH-6-un)aTaHoHa,

4-(4-cbTopdeHunn)-1-meTtun-5-({[6-(okconaH-3-kapboHnn)-5H,6H, 7H-nnppono[3,4-
blnupnaunn-2-nnjokcnimetnn)-1H-1,2,3-tprasona,

1-(2-{[4-(4-PpTOoptheHun)-1-metnn-1H-1,2,3-tpnason-5-nnlmetokcu}-5H,6H,7H-
nuppono[3,4-b]jnupnaunnH-6-nn)-2-metunnponax-1-oHa,

4-(4-cbTopheHnn)-1-metun-5-({[6-(okconaH-2-kapboHnn)-5H,6H,7H-nnuppono[3,4-
blnupnaunn-2-nnjokcnimeTtun)-1H-1,2,3-tpuasona,

4-(4-bTopdheHnn)- 1-metun-5-({[6-(okcan-3-kapboHun)-5H,6H, 7H-nnppono[3,4-
blnupnaunn-2-nnjokcnimeTtnn)-1H-1,2,3-tpuasona,

2-{[1-(4-dpTopdeHnn)-4-meTtun-1H-1,2, 3-tpnason-5-nnijmetokcu}-N-(1-metmnn-5-
okconupponuauH-3-un)-5,6,7,8-tetparngpo-1,6-HacbTupnanH-6-kapbokcammga,

2-{[1-(4-dpTopdeHnn)-4-meTtun-1H-1,2, 3-tpnason-5-unjmetokcn}-N,N-gumetnn-

5,6,7,8-TteTparngpo-1,6-HapTnpngnnH-6-kapbokcammga,
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2-{[1-(4-dpTOopheHnn)-4-meTtun-1H-1,2, 3-Tpmnason-5-nnmeTokcn}-6-(NUppoNUanH-

1-kapbonun)-5,6,7,8-tetparngpo-1,6-HaddTMpuamnHa,

2-{[1-(4-dpTOopcheHnn)-4-meTtun-1H-1,2, 3-tpnason-5-nnijmetokcu}-N-(okconan-3-

un)-5,6,7,8-tetparngpo-1,6-HadbTnpunanH-6-kapbokcammaa,

N-(2-xnopdenun)-2-{[1-(4-dTopdeHun)-4-metnn-1H-1,2,3-Tpnason-5-

unjmetokcu}-5,6,7,8-tetparngpo-1,6-HadpTnpngnH-6-kapbokcammaa,

2-{[1-(4-dTOopcheHnn)-4-meTtun-1H-1,2, 3-Tpnason-5-unjmetokcm}-6-(MmopthonnH-4-
kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

N-(4-xnopgenun)-2-{[1-(4-hToptheHnn)-4-metun-1H-1,2,3-tpuason-5-

un]metokcn}-5,6,7,8-tetparngpo-1,6-HadpTnpngnH-6-kapbokcammga,

2-{[3-(4-dpTOopheHnn)-5-meTun-1,2-okcason-4-unjmeTokcn}-6-(Mopd onmnH-4-

kapboHun)-5,6,7,8-teTparngpo-1,6-HadbTnpnamnHa,

2-{[3-(4-dpTOopdeHnn)-5-meTtun-1,2-okcason-4-unjmetokcn}-N,N-gumetunn-5,6,7,8-

TeTparngpo-1,6-HadpTnpnanH-6-kapbokcammga,

2-{[3-(4-dpTOopdeHnn)-5-meTun- 1,2-okcason-4-unjmeTokcu}-6-(nMpponmaunH-1-

kapboHun)-5,6,7,8-teTparngpo-1,6-HadpTnpnamnna,

2-{[3-(4-dpTOopdeHnn)-5-meTun-1,2-okcason-4-unjmeTokcn}-6-(nunepnaunH-1-

kapboHun)-5,6,7,8-teTparngpo-1,6-HachTnpuamHa u

2-{[3-(4-bTOpdheHun)-5-meTunn-1,2-okcason-4-mnjmeTtokcu}-N-(okconaH-3-un)-
5,6,7,8-TteTparngpo-1,6-HadpTnpngnnH-6-kapbokcammaa.

11. CoegnHenune no nobomy m3 nyHkToB 1-10, 4NA NPUMEHEHUS B NeYeHun
unun npodunaktuke sabonesaHnn, umeromx otTHowenne k a5 GABAa-peuenTopa, unu B

Ka4yecTtBe ycunutend KOTHUTUBHOW AESATEMNBbHOCTW.

12. CoegnHeHne no nyHkTy 11 ans nNpUMEHeHWs, B KOTOpom 3aboneBaHue,
cBasaHHoe ¢ a5 GABAs-peuenTtopa, BbiOpaHO U3  rpynnbl, COCTOALEN U3
HenpogereHepaTUBHbIX HAaPYLUEHUA, HENPOKONHUTUBHBLIX HapYyLIEHUN, LWM30dpEHUH,
athheKkTNBHbIX pacCcTponcTs, OONEBbIX pPaCCTPONCTB, HAaPYLUEHWUA, CBA3a@HHbLIX C
ynoTtpebneHnem un anoynotpebneHmem BeLeCcTBOM, BbI3blBAOLUM NPUBbLIKAHWE, U APYINX

3aboneBaHuMn.

13. CoegnHeHne no NyHKTY 12 ans nNpUMEHEHWs, B KOTOpOM 3aboneBaHue,
ceasaHHoe ¢ a5 GABAa-peuenTtopa, BbIOpaHO W3 rpynnbl, COCTOALEN u3 GonesHu

Anburenmvepa (AD), AedMUMTOB KOTHUTUBHOW LEATENbHOCTW, AePUUUTOB NaMATy,
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BO3PACTHOMO HapYLUEHUS NaMSATU UINN CHUKEHNS KOTHUTUBHbBIX CMOCOOHOCTEN, AEMEHL UM,
nerkoro korHutmsHoro paccrtpouctsa (MCI), BackynspHOro KOrHUTUBHOMO HapyLleHUS
(VCI), coctosHun uUeHTpanbHoW HepBHOW cuctembl (LHC), BoO3HUkawowmx nocne
WHCYNbTA, KOTHUTMBHbIX HapyLUEHUA, CBA3aHHbIX C PaKOM MO3ra, CHUXXEHWUSI KOTHUTUBHbIX
cnocobHocTen npu cuHapome [ayHa (DS), KOrHUTMBHOW AWUCHYHKLMM Npy GOMbLUIOM

aenpeccmBHom pacctpounctee (MDD) u wmnsodpeHuu.

14. CoegnHenue no nwbomy m3 nyHkToB 1-10 B kOMOMHaUuMM C OAHUM MNU
fonee ApYrMMW aKTUBHbIMW WHrpeaueHTamn, ANS MPUMEHEHUS B NEYEHUU WK
npodunakTuke 3abonesaHun, Mmewwmx oTHoweHune k a5 GABAs-peuenTopa, unu B

Kka4vyecTtBe ycunutend KOTHUTUBHOW AESATEMNBbHOCTW.

15. MpumeHeHne coegnHeHns no nobomy M3 nyHkToB 1-10, gns nonyyYeHus
MeAMKaMeHTa ANSA NeYeHuss unu npodunaktTukn 3abonesaHni, UMELMX OTHOLLEHUE K

a5 GABA,-peyenTopa, unuv Ans ynyyeHns KOrHUTUBHBIX PYHKLMNA.

16. MpumeHeHne no nyHKkTy 15, B KOTOpOM 3aboneBaHue, CBs3aHHOE C a5
GABA,-peuyentopa, BbIOpaHO U3 rpynnbl, COCTOALWEWN U3 HeupoaereHepaTUBHbIX
HapyLUEHN, HEMPOKOTHUTUBHBIX HAPYLUEHUI, LUN30PEHNN, adpPEKTMBHbBIX PACCTPOWCTB,
BOneBbIX PAcCCTPONCTB, HapPYLLEHWI, CBA3aHHbIX C ynoTpebneHmem n anoynotpebneHnem

BELLECTBOM, BbI3bIBaOLLUM MPUBbLIKAHNE, U Jpyrx 3aboneBaHuni.

17. MpymeHeHne no nyHKTy 16, B KOTOpOoM 3aboneBaHue, CBs3aHHOe C a5
GABAa-peuenTopa, BblibpaHo u3 rpynnbl, cocTosen uis 6onesHn Anburemmepa (AD),
AePULUNTOB KOTHUTMBHON LEATENbHOCTW, AedUUUTOB NamsATH, BO3PACTHOrO HapyLleHUs
NamMmsaT UNN CHUXKEHUSI KOTHUTUBHbBIX CMOCOBHOCTEN, AEMEHLMUN, NErkoro KOrHUTUBHOIO
pacctponctea (MCI), BackynsapHoro korHutuBHoro Hapywenusa (VCI), coctoanun LIHC,
BO3HMKAOLMX MOCMNE WMHCYNbTA, KOTHUTUBHbIX HApYLUEHWIA, CBSI3AHHbIX C PakOM MO3ra,
CHWKEHUSA KOTHUTUBHbIX crnocobHocTtenm npu cuHapome [ayHa (DS), KOrHMTUBHOW

AncyHKUMM npn 6onbLuoM genpeccmHoMm pacctponctee (MDD) n wmsodpeHun.

18. MpumeHeHne coegnHeHust no nobomy M3 nyHktoB 1-10 B kOMOMHauMm ¢
OAHUM nnn 6onee ApPYrMMn akTUBHBIMW UHrPEANEHTaMK, ANA NONYyYEHUS MeLUKaMeHTa
ANA neyeHus unu npodunakTukm 3abonesaHun, NMeLmx oTHoweHne kK a5 GABAs-

peuenTopa, Unu Ansa yrnyyeHUst KOrHUTUBHbBIX OYHKLUUA.

19. Cnocob neveHnsa nnm npodunakTukn 3abonesaHnmn, UMELMX OTHOLLEHNE
k a5 GABAa-peuenTopa, nnm ynyyweHnsa KOrHUTUBHbIX PYHKLMI, BKIOYaOLWMIA BBEAEHWE

CYOBEeKTY, HyXJalolemMycss B TakoM JleYeHUW, NPOoUNaKTUKe Wnu  yryudleHun,
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3pPEKTUBHOIO KONMMUYECTBA MO MEHbLUEA Mepe OfHOro COeAMHEeHUs no nbomy u3

nyHktos 1-10.

20. Cnoco6 no nyHkTy 19, B KOTOpOM 3abonesaHue, ceasaHHoe ¢ a5 GABA-
peuenTtopa, BbIOpaHO M3 rpynnbl, COCTOSALIEN N3 HENPOAEreHepaTMBHbLIX HapyLLUEHWUA,
HENPOKOTHUTMBHbLIX HapyLUeHUR, LWn3odpeHnn, adpdekTnBHbIX pPacCTponcTB, OOneBbIixX
PacCTPOUCTB, HapyLUEHUN, CBA3aHHbIX C ynoTpebneHnem wn 3noynotpebneHnem

BELLECTBOM, BbI3bIBaOLLMM MPUBLIKAHUE, U ApYyrux 3aboneBaHunii.

21. Cnoco6 no nyHkTy 20, B KOTOpOM 3abonesaHne, ceasaHHoe ¢ a5 GABA-
peuenTopa, BbIOpaHO U3 rpynnkl, cocTosiLen us 6onesHn Anburenvepa (AD), aedomumtos
KOTHUTUBHOW AESTENbHOCTU, AePULUTOB NaMsTi, BO3PACTHOIO HapyLUEHUs NamMsTh Unu
CHWKEHMS KOTHUTUBHbBIX CMOCOBHOCTEN, AEMEHLMN, NErKOro KOrHUTMBHOMO PacCTpONCTBa
(MCI), BackynsipHoro korHutusHoro HapyweHusa (VCI), coctosHun LIHC, BO3HMKaoWmx
MOCNe WHCYNbTA, KOTHUTMBHbLIX HaPYLUEHWA, CBSA3aHHbIX C PaKOM MO3ra, CHVKEHUS
KOrHUTUBHbIX cnocobHocTen npu cuHgpome [ayHa (DS), KOrHUTUBHOW AMCKOYHKLUKU Npu

B6onbwom genpeccusHom pacctponctse (MDD) n wmnsodpeHun.

22. Cnocob neveHnsa nnm npodunakTukn 3abonesaHun, MeLMX OTHOLLEHNE
k a5 GABA4-peuenTopa, nnm ynyyeHUsa KOrHUTUBHbIX (PYHKLUW, BKMOYAOLWMIN BBEAEHUE
CyObeKTy, HyXAalwLeMyca B TakOM feyYeHun, npodunakTuke unu ynyyleHuu,
3P PEKTMBHOrO Konmuyectsa NO MEHbLUEN Mepe OAHOro COefWHEeHMa no nbdomy u3

nyHkTOB 1-10 B KOMOUHALMM C OA4HUM UnK Bonee Apyrumy akTUBHBIMU UHITPEAUNEHTAMM.

23. dapmaueBTnyeckass KOMMO3ULMSA, BKOYawLWasas B Ka4vecTBE aKTMBHOrO
WHrpeaneHTa no MEeHbLUE Mepe OAHO coeuHeHne no niobomy u3 nyHktoB 1-10 1 no

MEHbLUEN Mepe O0aHO hapmaLeBTUYECKM NPUEMMEMOE BCMOMOraTenbHOe BELEeCTBO.

24. dapmaueBTnyeckass KOMMNO3MUMA NO  MNyHKTY 23, rae  Komnosmyus

AOMONMHUTENBHO BKMOYaeT oaMH unn bonee APYrnx aktTuBHbIX UHITPeaNEHTOB.

25. dapmaueBTuyeckas komnosnuyusa no nwbomy m3 nyHkToB 23 n 24 ans
NMPYMEHEHUA B NEYEHUN nnm npodunaktuke 3abonesaHun, NMELMX OTHOLLIEHUE K a5

GABA-peLenTopa, unu B kKa4eCcTBe YCUNUTENS KOTHUTUBHOW AE€ATENBHOCTM.

26. dapmaueBTnyeckas KOMMO3UUMA MO NYHKTY 25, npepHasHadeHHas ana
NPUMEHEHUA, B KOTOPOM 3abonesaHune, ceasaHHoe ¢ a5 GABA-peyenTopa, BbibpaHo 13
rpynnbl, COCTOSILLEN W3 HEWPOAEreHEpPaTMBHbLIX HAaPYLUEHWUW, HENPOKOrHUTUBHbIX

HapyLweHnn, wmn3odpeHnn, addeKTUBHbIX PacCTPOUCTB, OOnEBbIX PacCTPOUCTB,
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HapyLUeHN, CBsI3aHHbIX C ynotpebneHvem K 3noynotpebrneHmem BeELLECTBOM,

BbI3bIBaOLLMM NPVBbIKaHWe, 1 ApYyrux 3abonesaHui.

27. dapmaueBTrnyeckas KOMMO3ULUMSa MO NYHKTY 26, npeaHasHadeHHas Ang
NPUMEHeHUs, B KOTOpPoM 3abonesaHue, ceasaHHoe ¢ a5 GABA-peuenTopa, BbIOpaHo 13
rpynnbl, coctosawen w3 6onesHn Anbuyremmepa (AD), [edUUNTOB KOTHUTUBHOW
AEATENbHOCTN, AePUUUTOB NamaTh, BO3PACTHOrO HapYLUEHWS MaMmsTU UNU CHUKEHUS
KOrHUTUBHbIX CMOCOBHOCTEN, AeMEHUUKW, Nnerkoro KorHutmeHoro pacctpouctsa (MCI),
BackynsipHoro korHutusHoro Hapywenus (VCI), coctoaHmn LUIHC, BosHukarowmx nocne
WHCYNbTA, KOTHUTUBHbIX HAPYLLUEHUI, CBA3AHHbLIX C PAKOM MO3ra, CHUXEHUS KOTHUTUBHbIX
cnocobHocTen npu cuHapome [ayHa (DS), KOrHUTMBHOW AUCHYHKUMM Npu 6ONbLLOM

aenpeccmsHom pacctpounctee (MDD) n wmnsodpeHun.



	Bibliographic data
	Abstract
	Description
	Claims

