- W a, Xumuy yuekﬁ

~ Kadpeppa Mep,uum-jpkou XUMUN ¢ TQT-lKoro op

MHCKAﬂ AN — .

E?ﬂPMHLI,MﬂbI :
C@BELAMﬂ»nEKAPCTB

o,




TepmuH: MegnumHckaa xmmus

CoBpeMeHHas MeanLMHCKas XUMIS

MEbI‘EI‘NAI.
EMISTRY

= -
KeanTosasn BuoopraHuyeckas
S XUMUA
KomnikioTepHas MonekynspHas
XMUMUA Guonorus

MeauuuHckana xumusa (Medicinal Chemistry) - obnacte
OpraHuy4ecKol XMMUM, aHanu3aupyowas MPUHLUUNBI U
MeToAbl HanpPaBneHHOro KOHCTPYUPOBaHUSA
NeKapCTBEHHbIX NpenapaTtoB U Apyrux Guonoruyecku
aKTMBHbIX BEWECTB Ha OCHOBE NpeAcTaBreHu o

Medicinal
Chemistry

OMONOrnYecKon MULLEHU UX OEUCTBUA.

MEOULUWHCKAA XUMWUA

B3aMMOCBSA3MW CTPYKTYpPbl COEAUHEHUN, UX aKTUBHOCTH U

u3 [okymerHmoe Eeponelickoli ®edepayuu MeduuuHekol xumuu
(EFMC)

MeduuyuHckas Xxumusi — COBOKYNMHOCMb
mMemoo0oe8 aHasusa u duazHoCmMuKu
(Xumuyeckue peakmuebl KaK UHCMPYMeHmM
8 flabopamopHoU OuacHOCMUKe)

Xumusi 8 MeOUUUHE — UCMO/Ib308aHUE
XUMUYECKUX Mamepuarios 8 xupypauu
(Oe3uHgekyuu u cmepunusayuu
ornepayuUoHHORZ0 0s1si; co30aHUsl
buocosmecmumbIX UMMIaHMamos u
rnpome3s08; rpoussodcmea
UHCMPYMEHMO8 U pacxo0HbIX
Mamepuarios)

MeguumHckasa xumusa (medicinal chemistry) —
Hay4YHOe HanpaBneHue, NPegMeTOM U3yYeHus
KOTOPOro SIBNAETCH NOUCK U co3faHne
neKkapCTBEHHbIX BELLECTB, BbisiIBNIeHNe

B3aUMOCBSA3MN MeXOy XMMUYECKON CTPYKTYPOU U

bn3nMoNorn4ecKkom akTMBHOCTLIO, a Takke

pelleHne obpaTHoW 3aaa4n: KOHCTPYUpPOBaHUe
CTPYKTYp, 0bnagaroLmx 3agaHHOM akTUBHOCTbIO

(cuHOHUM: drug design — gusanH
(KOHCTPYMpOBaHME) NeKapcTB)



«becuucnennvimu nymamu, Hayka (c6éoumu pasHooopasHovi- MeauuUHCKaﬂ Xumusi NMeET CBOIKO

MU OUCHUNIAUHAMU — XUMUel, Ouonozueil, MeOUUUHOIU, COGCTBeHHy}O cucTemy noHsmMuu u
MOKCUKOI02UCH, IKOJIOZUCH U KOMNLIOMEPHBIMU HAYKAMU) onpedeneHUlj, a Takxe
60671CUCHA 6 U3YUEHUE 63AUMOOCUCMEUS OPCAHUUECKUX COeOoU- cneumcbwquKw‘/’l UHcmpyMeHmapuu,
HeHUul co écemu (I)Op,-‘l-fd.MH HCUSHU, f)’HOOfJ'pa.BO(}aHH}IﬂH{ u yTo ﬂ'enaeT ee CaMOCTOﬂTeﬂbHOM
ouomonexkynamu. Pasmax smux padbom 3nHauumenvHo 6onee ANCLUMNIIUHON Y Urpaet porsb
CPAHOUO3EH, YeM IMo 00biuHO npeocmaeniemca. . . . Kak na- CBOGOGpa3HOFO nepesoayvka
36amov IMy HOEYI 001ACMb HAYKU HE CO6CEM ACHO, HO ee ZU- BUOXUMNYECKOMN I/IHCbOpMaLI,I/II/I Ha
CAHMCKYI0, éce Doyiee 603pacmarwyrw 6AMCHOCMb OMPUHAMb S3bIK CTPYKTYPHbIX cbopmyn.
HEBO3ZMONCHO ).

KopeuH X3H4 «OTeL, KOMMNbOTEPHOro Am3ariHa monekyny (1993 r)

XMMUKMK, BUONOTN N MeANKN FTOBOPAT Ha COBEPLUEHHO PA3HbIX A3blKax. Hanpumep, meguKk NpocuT caenatb HECTEPOUAHDLIN
NPOTMBOBOCNANNUTENbHBIA NpenapaTt, a OMoXMMMK npeasiaraetT HaWTU WMHIMOUTOP LUMKNOOKCUreHasbl — GepmeHTa,
NIMKBUZALMA aKTUBHOCTM KOTOPOrO M NPUBEAET K NPOTUMBOBOCMANUTENbHOMY 3GdEKTY. A3bIK XMMUKOB — CTPYKTYypHbIE
dbopMmysibl, MO3TOMY AN HMUX TaKaa MNOCTAHOBKA 3aZa4n Henpuemnema. B oTBET OHM He MOTYT NPEeSNOKUTb HU KOHKPETHYIO
CTPYKTYpYy, HMU Jaxe Knacc Tpebyemoro coegmHeHua. YTobbl cO34aHMe TaKOro NeKapcTBa CTano BO3MOXKHbIM, HYXKeEH
nepeBogYnK broxmmmyeckon (Mnm papmakonornyeckomn) MHGOPMaLMKM Ha A3bIK CTPYKTYPHbIX popmy.



NMpupoaHaa meanumHa

CH,OH
OOCCH
Papaver somniferum
o Benexa

COOCH; Rauwolfia serpentina AamManuH Hyoscyamus niger ATponuH

AHTHapuTMmyeckoe AencTens AHTaroHUCT XOMNMHOPELLENTOPOB
+—00cC
H
KokauH

ol CoHg

Cinchona officinalis Erythroxylon coca

HO,

AHecTeTunk
CH;0

AHTMapUTMUYECKOE, XXapOomnoHmxKatoLee encTBus
CTUMYINATOP anneTuTa

BHHENACTHH CHs Nicotiana tabacum HukoTHH
NPOTHEOONYXONEBEIA JMMEPHEI MHAONEHEIN 2NKanou

Catharanthus roseus




Ha nyTM K TOHUMaAHUIKO AeNCTBUA JNIeKapcTtB

KneTkm  vMeloT Ha  NOBEPXHOCTM  pacnosHawwue  CTPYyKTypbl  —
XxemMopeuyenmopbl. - o

MNaynb Spnux (1854 -1915) —
HeMeLKui Bpad, UMMYHOSOT,
BGakTepunonor, XMMuK, OCHOBO-
NOSTIOXKHUK XuMmnoTepanuun. Jlaypeat
Ho6enesckon npemumn (1908).

B KaXXOOW KNeTke opraHMaMa ecTb 6es1Ku, KoTopble MOryT CBSA3bIBaTbCH C
XUMUYECKNMU COEONHEHUAMMU, MEHSATb CBOE COCTOSIHME U TakuM obpasom
ynpaenaTb paboTon KNeTkn n opraHn3ama B LLeSToM.

[xoH Hbtonopt JléHrnu (1852 -1925) —
aHrMMNCKN Pn3nonor u rmcTonor.
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6eH3[a]nupeH, KapbonnaTuH, auuMKnoBup,
WHTEPKANATOP, LWUTOCTaTUYECKMA  nNpPOTUBOBMPYCHbIN
coaepXuTcs B npenapat npenapar

TabayHOM Abime



NMouck uenu B XMMU4YeCKOn BCENeHHOM...

XumuyecKas eceneHHaA

1080 803MOMCHbIX OP2AHUYECKUX CMPYKMYP
108 U3 HUX BO3MOXMCHbIX /IEKAPCM8

107 uzeecmHobix coeOuHeHul

10° KommepyecKku 0oCmyrHbIX COeOUHeHUl
10° coeOuHeHuli 8 KOprnopamueHbix 6a3ax
10% coeduHeHuli 8 neKapcmeeHHbIx 6a3ax
10° kommepyecKux neKapcma

10° KommepYyecKu 8bI200HbIX 1eKapcms

Celiyac ymce CcuHmMesuposaHo o0Kosno 20 MaH. coeduHeHul. Ho u3 8cezo smozo
MH02006pa3uA 0anbHeliwee NPUMeHeHUe 8 KAUHUYECKOU NMPaKmMuKe Hawsaa mosibKo 00HA
decamumobicayHaa (10°-10% sewecms). B c8A3uU ¢ smumM 803HUKAem MPUHUUNUAsbHbIU
gonpoc ,4Ymo dename Oanvwe?” llonyyuame ewé 20 MAH. sewecms U rnposepams UxX
aKmMusHoCcmeo?




3AAAYN MEAULUHCKOU XUMUU
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)\)8 & @m@i & lMTouck HOBbIX KNAacCoOB N KOHKPETHbIX
3@ CTPYKTYP aKTUBHbIX COEQNHEHUN
%fz ReLelege @
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3yyeHne mMexaHu3ma nx gencTBud Ha
MOJIEKYNSPHOM YPOBHE

BbiaBrneHne 3aKkOHOMEPHOCTEN C8513U
MeXxoy cmpyKkmypol coeOuHeHul u ux
aKmueHOCmMbHo N OPYrMMu
dapmakonornyeckm 3Ha4MMbiM1 CBOMCTBaMM

HanpaBneHHOe KOHCTPYMpOBaHUE BELLECTB
(drug design), obnagaroLwmnx 3agaHHom
aKTUBHOCTbIO




COBpeMeHHbIVI noaxon K co3aaHuIo JieKapCTBeHHOro cpeancrtBa

\s' ' Bbibop 3aboneBaHus |

CTPYKTYP, NOTEHUManbLHO obnagatoLLmx

m PerucTtpauusa



EUOBEH

Peuenmopb! (MOHOTPONHbIE, METABOTPONHbLIE, SAEPHbIE

DepmeHmbI

MonekynsipHasi (6uono2u4yeckasl) MuweHb — Gronornyeckas (Makpo)monekyna unmM HagMornekynsipHasi cucteMa, yy4acTBytoLlasi B
pasBUTUN 3a60MeBaHUs NN ApyrMx (KenaTenbHblX NN HexXenaTernbHbIX) U3MEHEHUIA COCTOSIHUSI OpraHn3Ma

JluzaHOd — moneKyna, Kotopasa n3bmpaTenbHO CBA3LIBAETCA C MULLEHDBIO U Bbi3blBAET, B/IOKMPYET AU U3MEHAET
onpeaeneHHbin BUONOrMYecKkmMin oTBeT

F
 Koxuenuus kntova v 3amxa | — '

®epmeHmMbI — 6enku, urparoLLme pornb Katanusatopa XMMUYECKUX peakuuii B opraHuame. He u3amMeHsItoT nonoxeHve paBHOBECHS], HO
YCKOPSIIOT KaK NpsiMyto, Tak 1 06paTHyt0 peakLuio.

Peyenmopei — 6enku, obecneymBatolme nepeaady CMrHanos B opraHusme. Mpu B3aMMoaencTBUN C AMraHAOM
MHULMMPYIOT onpeaeneHHbIn BUoNorMyeckmii OTBeT. \ ) \ “ \ | ? “
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CBs3sblBaHMe dusmnonornyeckun oTseT BbicBOGOXOEHME
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3aperncTtpupoBaHHbIE NekapcTBa
oxBaTtbiBaloT okorno 2700 bnomMmuLLeHewn




OOwue NpuHUNNBLI 4EeNCTBUSA NEeKapCcTB

AHTAroHuUcCT

o

3HAOreHHbIN
JIUraHa,

e
> &4

AlfrOHUCT

KJIE€TOYHas
mMembpaHa

OnokupoBka
KNeTo4HOM
aKTMBHOCTU

NOBbILLEHHadA
KneTo4Has
aKTUBHOCTL

HopMasibHas
KrneTo4YHast
aKTVBHOCTb

OHOO02€eHHbIl Tu2aHO — HaTUBHOE, ECTECTBEHHO BblpabaTbiBaEMOE KMNETOYHbIMW CUCTEMAMU OpraHn3Ma XMMU4eckoe
coeauHeHune, KoTopoe obnagaet addUHHOCTBIO K AaHHOW OMOMULLEHN N U3MEHSET ee PYyHKLMOHANbHOE COCTOSIHME,
BbIMOSHSAS TEM CaMbIM PErYNATOPHYH OYHKLMIO B OpraHn3me.

A20HUCM — COeQNHEHNE, KOTOPOE MOXET B3aUMOLENCTBOBATbL C PELENTOPOM U BbI3biBaTb (PU3NONOrMYECKUIA OTBET,
CXOXUN C 3P eKToM, NPON3BOANUMbBIM SHAONEHHBIM NIUraHAOM JAaHHOro peuenTtopa.

AHmMa2oHuUcm — XAUMUYECKOE COEAMHEHME, KOTOpOEe MNpensaTcTByeT BO3HUMKHOBEHWMIO OUONOrMyeckoro OTBeTa,
Bbl3bIBAEMOIO CBSI3bIBAHWMEM C PELIENTOPOM aroHUCTa.



Mouck mn KOHCTpyunpoBaHue nmraHaoB

N3BeCTHbIE nuraHabl

HeT

aa

JluraHg-opmeHTMpoBaH-
HbI ON3anH;

< KombuHaTtopHas xmmus; L

= _ BLICOKO y QSAR (Quantitative

o) POU3BOANTENbHbIV .

© D CKDUHMHT Structure-Activity

2 Relationship models);

E \ bapmakodopHbI an3anH
>

o

3

VN

g CTPYKTYPHO-OPUEHTUPO-
3 © [un3aitH de novo; BaHHbIN AN3aWH;

é = MOJIEKYNAPHbIVA [OKUHT IR ISR Rl et lalnl

MOMNEKYNAPHbIA JOKUHT

UeTbipe BO3MOXHbIX Criydasi B Hayarne noucka nekapcrtea. 1) HeT Hukakon nHpopmaumn. 2) 3BecTHa TOMbKO CTPYKTypa
nuraHga — MOXHO co3aaTtb (hapmakodopHyto mogens. 3) M3BecTHa n CTpykTypa nuraHga u CcTpykTtypa 6enka (Havny4dwmm

BapuaHT). 4) M3BecTHa TONbKO CTPyKTypa benka.




lMouck u KOHCMpyupoeaHue sTu2aHA086

MpupoaHble
coeauHeHus

INnTtepaTtypHble
OaHHble

OHAOOreHHbIN CyacTnusbIn

nvraHpg ®opMupoBaHme cnyyamu
MaccuBa AaHHbIX




BupTtyanbHbIA CKPUHWUHI

OT16op/nonck Hanbonee BEPOATHbIX NEPCNEKTUBHbBIX CTPYKTYP

i

cpean MHOXeCTBa AOCTYMHbIX

ba3a gaHHbIX AOCTYNHbIX
coeaUNHEeHUN (MUNIMOHbI CTPYKTYP)

MpepBapuUTenbHbIii OTOOP: UCKAOUYEHNE
HeXKenaTeNbHbIX U1 MaNonepCcneKkTUBHbIX

CTPYKTYpP

MoaroTtoBKa CTPYKTYp

Cneundpuueckue punbTpbl: OLLEHKA
LLeneBor akTUBHOCTHU

doKycupoBaHHaa 6MbaMoOTEKA CTPYKTYp A5
CUHTE3a U BUONOrMYECKMX NUCMbITAHUM
(BecaTKu unu cotHM coeguHeHU)

NCTEME | INCTEWT

3 oncress

-
gt o QT By

ZmCTEUS DnCTE1SH

oo wby xtr vy

ZncTeiE B

i o T« I

go |

oz o || zmcrenar

Mo O ){5 \4.{)—«' .

ZmCTsI5E ZmcTESs | | ZMCTeNsE

bat
r{;DO ot '-X’g‘ -

NG ZecTe || ZwCTE04

s =<Jllh rans g{')% -

Zmcrma

ofn | &0




MonekynsapHbIN OOKUHT

CTpyKkTypy nomeLlatotT B obnactb, rge NpoOUCXOAnUT CBSA3bIBaHUE C
BMOMULLEHBIO.

MeToq reHepupyeT KOMMneKkcbl nuraHa-peuentop Ha OCHOBaHUK
MUHUMM3aLNN SHepruu, yyeTa BOAOPOAHbIX cBs3en,
rmapodobHOro, anNekTpocTaTM4eckoro B3aMMogencTBmn ¢ y4eToMm
cTepuyeckoro aktopa C UEenbl  KONMUYECTBEHHOW OLIEHKM
3 PEKTUBHOCTN B3aUMOAENCTBMSA NuraHaa ¢ GUMOMULLEHBIO.
KonnyectBeHHas oueHka — 31O obwasi 3Heprusi CBSA3bIBAHUS
(3aBUCKT OT BbIBpaHHOM Scoring dyHKUUK)

‘+’_>

CxeMa cmbIKO8KU Mariol MoreKyribl ¢ 6esikom

MwHycCbI - y4eT KOHdbopMaumn nuraHaa, y4eT rmbkocTn peuenTtopa @\/@




MeTon MonekynsipHOW AUHAMUKH

MopgenupoBaHue
MMKPOCKOMNYECKON KapTUHBbI
TENSI0BOro ABMXEHUA CUCTEMDI
BO BpeMeHM (C TOYHOCTbIO A0
OTAEeSbHbIX aTOMOB)

AHann3 gaet MHOro
LeHHON nHopmaumm o
CTPYKTYpe 1 noBegeHnn
cucTeMbl (YCTOMYNBOCTb

KOMMJ1EKCOB N N3MEHEHUS

CTPYKTYpbI)




PapmakodopHblie moaenu

dapmakohop — COBOKYNMHOCTb CTPYKTYPHbIX (CTEPUYECKUX WU IMEKTPOHHLIX) OCOBEHHOCTEN
MOMeKYnbl, He06XxoaANMbIX NS NPOABNEHNSA BELLECTBOM BMONOrM4eckon akTMBHOCTU

A

@ 2R
AkuenTtop H-cBAzn .f»’ W

LoHop H-ceAsun

AHUOHHbIN
dparmeHT

KaTUOHHbIN
dparmeHT

fapodobHbIn
dparmeHT

ApomaTnyeckui
dparmeHT

N3y4yeHne ocobeHHOCTEN CTPOEHMNS
aKTMBHbIX N HEAKTMBHbIX NIUraHOoB

[locTpoeHue rnnoTessbl:
Kakme XMMun4eckme rpynnoi
MOMeKynbl Heobxoanmbl Ans
ouonorn4yeckon akTUBHOCTU?
Kakne ee nogasnatoT?

CosgaHne HOBbIX MOMEKyIT,
KOTOpble MMEKT Heobxoanmble
XUMUYECKne rpynnbl B
cooTBeTcTBYyloLWwen 3D-moaenm



IOwn3anH de novo

v' B akTuBHbIV calT bOMomMuLLIEHX MOMELLaKT
CTPYKTYPHbIE bparMeHTbl UK MarioakTUBHbIN
nurang

v' OcyLLecTBNAT NOCTENEHHOE KOHCTPYMPOBAHNE
MONEKYIIbl C YY4ETOM KOMMSIEMEHTAPHOCTU NUraHaa
N MULLEHU, MUHUMWN3AUMA SHEPTUN OTTanNKUBaAHUS
rpynn (ctepunyeckun doakTop), 4odmnBasicb
MaKCMMMN3auum 3HEPrnmn CeBs3bliBaHNUS

MwuHycbI

o HeBbicOKkasi HageXHOCTb OLIEHKM CpoaCTBa
nuraHgoB K canTy CBsA3blBaHUA

o [lpeackasaHne NOXHbIX aKTUBHbBIX MOJSIEKYI

o CnOXHOCTb CUHTE3a reHEPUPYEMBbIX CTPYKTYP

H — rmapodobHbI pparmeHT
D — poHop H-ceA3u
A — aKkuenTtop H-cBA3n



QSAR (KonunyectBeHHasi CBA3b CTPYKTYpPa—aKTUBHOCTD)

[Mownck koppenaumin mexay 6Monorndeckomn akTUBHOCTBIO YXKe NCCeA0BaHHbIX COEANHEHUI U UX CTPYKTYPHbBIMK
MOJSEKYNAPHbIMM CBONCTBaMM (0COBEHHOCTSAMN) ANS NpeacKa3aHUsl CBOMCTB HOBbIX COEANHEHMUI C MOMOLLIbIO

CTaTUCTUYECKMX METOOOB.
OcobeHHOCTU CTPYKTYP OObIYHO ONUCHIBAIOT C MOMOLLBIO YNCEN — MOMEKYNSPHbIX AeCKPUNTOPOB (Hanpumep,
YUCNO aTOMOB, pa3Mep MOJEKYNbI, 3apsabl Ha aToMax...)

A

CTtpykTypa

Heckpuntopbl
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> A=F(S)

O6yvatowas

KoHTp

To4yHOCTL

> AA

EAnEAL

MporHos

HoBble

i
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CTpyKTypa onpegensieT akTMuBHOCTb
®yHKUMA OT CTPYKTYpPbI
OnucbiBaeM CTPYKTYypy Habopom AeCKpUnTOpoB

O6yuyatowas BblbopKa: CTPYKTYpbl C U3BECTHON
aKTUBHOCTbHO

MocTtpoeHune (0byyeHne) mogenu, onUcbiBaroLLEN
3aKOHOMEPHOCTU, NPOSIBASAIOLMECS B 3TOW BbIOOPKE

KoHTpornbHas Bbibopka: npoBepka
TOYHOCTM MPOrHO3MPOBaHUSA

lMpenckasaHve akTUBHOCTU NS HOBbIX CTPYKTYP
C MOMOLLbIO NMOCTPOEHHOW Moaenu



NMNocneaywuwume aTanbl

dokycupoBaHHasa bubnuoreka

» CuHTEeTUYeckast 4OCTYNMHOCTb
» Wccneposanus in vitro
» Wccneposanna ADMET

CoeaQunHEeHUA-XUThbI

» WccnepoBaHud in vivo
> VccnenoBaHUsA TOKCUYHOCTU

CoeanHeHusa-nuaepobl

» MacwTabupoaHue
» CosgaHue rotoBomn
nekapcTBeHHON popMbl

in vitro (naT. «B CTekne») — TEepMUH MU MeToaMKa
BbIMOSIHEHNA 3KCNEPUMEHTOB, KOTOPbIE MPOBOAATCA
«B Npobupke» — B UCKYCCTBEHHbIX YCIOBUAX, BHE
opraHmamMa UM ecTeCTBEHHOWN cpeabl.

in vivo (natr. «B (Ha) XWBOM») — TEPMUH U
MEeToAMKa BbINOSIHEHUA SKCMEPUMEHTOB Ha (Mnv
BHYTPW) XXUBOW TKAHWU MPU XMBOM OpraHu3me.

CoeduHeHue-xum — TEPMWH, O3HaYaloLWUI
CBOEro poJa nepBuYHOe «nonagaHue B Lenb» npu
CKPVHUHIE  BeLlLecTB Ha  (PU3NOIOTMYECKYHO
aKTMBHOCTb, T.€. YyOayHbli BbIOOp COeaMHEHUS,
NPOSABNAOLETO PU3MOMNOrMYECKYIO aKTUBHOCTb.

CoeduHeHue-nudep — XMMUYECKOe COeaMHEHNE,
obnapatouwee Xenaemow, WHTEPECHOW, HO He
ONTUMU3NPOBAHHON BUONOrMYECKON aKTUBHOCTbIO;
CTPYKTYPHbIA npoToTMn ByayLulero nekapcrea.
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Liberation
BbICBOOOXOEHME
nekapcTtea
Absorption
abcopbuuns
B KPOBOTOK

Distribution
pacnpeaeneHune

Nno opraHamMm N TKaHAM

Metabolism

depmMmeHTaTUBHbIE

npeBpaLleHuns
Excretion
BblBEAEHNE
N3 opraHmama
Toxicity
TOKCUYHOCTb,

nobo4YHble AencTBusA

q)apMaKOKVIHeTVI Ka ! TOKCUHHOCTb

A\
3

A

MyTb nekapcrTBa B opraHn3sMe npu nepopasibHOM BBEAEHUU

BBeneHue Xenypok ToHKkunu
JlekapctBeHHas [=—=»{ Kucnorta, [=»{ KULIEYHUK
doopma doEepPMEHTDI DepMEeHTHI
MeyvyeHb 1 "
KpoBoTok depMeHThI: UELLLT:
P -  [* KWWeYHuK
Pacnpenenenue NnepBUYHbIN
BcacbiBaHue
MeTabonnam
BbiBepeHue MuweHb
Bapbepbl .
[NoYKN, KULLEYHUK, TepaneBTU4eCcKum
Pacnpenenenune
noTtooTaeneHne adopeKT

BuoaocTynHOCTb — BO3MOXHOCTb 06ecnevyeHns HeobxoamMmown
KOHUEeHTpaunn Bewectsa B6nnam muweHn (ot 0 go 100%)




“UpeanbHoe nekapcrTeo”

f bBesonacHocTb

MuHMMYM NOBOYHbIX
addekToB

CenekTnBHOCTb

[ocTtatoyHaAn
ONITENBHOCTD
BO34EeNCTBUA




nyTamateprmnyeckasa cucrema
I'nymamamepauqecmﬁ cucmema — raBHasnA Bo36y>|<,u,a+ou1,aﬂ meanaTopHan Cnctema MO3ra
MNEKoNuUTaloWwmx, KoTopaa y4vyacTByeT B OONbLIMHCTBE BaXKHbIX HENPOPU3MONOTMYECKUX MNPOLLECCOB,

BKAOYAA KOTHUTUBHblE GYHKUMKM UM popmMUpoBaHMe namaTu. HapyweHus ee paboTbl NPUBOAAT K
HelpoaereHepaTUBHbIM 3ab601eBaHUAM.

[nyTamaTtHble peLenTopsl
S8 $hils e MeTtaboTtponHble
2 <

Mopaenb NMDA-peuenTopa
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/i 2
O HN__ N \

UoHomponHebiii peuenmgp — peuenTop, KoTopbli 0bpasyeT TpaHCMeMbpPaHHbIN MOHHbIM
KaHan, OTKPbIBAOLWMINCS UIN 3aKPbIBAOLWMNCA MPU CBA3bIBAHUWN C IMFAHAOM
MemabomponHblili peyenmop — peLenTop, ONOCPeA0BaHHO BAUAIOWMMN Ha KNETOYHbIN OTBET, ANS
peanusauum kotoporo Tpebyetca yyactme G-6enkos



CtpoeHue AMPA-peuenTopa

N-TepMUHanbHbIN
AOMeH

yramart-
AHWUOH

\

Jluranpg cBsisbiBaOLWNA
OOMEH

TpaHcmeMbpaHHbI
AOMEH

O6nactb

CBSI3bIBaHUsl
MogaynsiTopa




Annoctepuyeckue moaynsatopbl (AM) AMPA-peuenTopoB

' [NemeHunn pasnnuyHoOro reHesa

bepMeHTOB N peLenTopoB NyTeM BO3OENCTBUS HA OENOK BHE aKTMBHOIO LIEHTPA UNn




MexaHn3m B3aumogeucTBUs MoaynsaTopa ¢ OMOMULLEHBIO

1.2‘7.A rnytamar
X &
e
HeaKTUuBHoOe dKTUBHOeEe AeCeHCUTU3InpoBsaHHoe
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CprKTypHoe pa3|-|oo6pa3ue AM AMPA-peuenTopoB

? Cxematn4yHoe nsobpaxeHue canTta
CBSA3bIBaHMS MoaynaTopa C peuenTopom

0 HeC CHy OSPL-502

5 6 ;
g\';- e be Kﬁﬁ ®
9 I U 10
S M} { K D 1
@l Q o
13 ) 14

OSPL-525

23



Cnoco6 B3anmogencTema nsBectHbix moaynatopa ¢ AMPA-peuentopom

AHnanor CX516

Cnewncep



OOwume 3aKOHOMEPHOCTU KOHCTPYMpoBaHuA “Ouc-nuraHaoB”

LYS251
CYS47

MET107 ’/
ASP210 SER108

v
SER217 ASP248
LEU241

gy ASN214
aKmueHo20 LEUI109
¢hpacmeHma nuz2aHoa ¢ ASNZBgs

I‘Igmmep MOJ'IeKyJ'IFIpHOFO [OKWNHra
npomssoﬂ,Horo 3,7- nmasa@ummo[B .3.1]HoHaHa




dokycupoBaHHaa 6MbGNUoTeKka npounsBoaHbIX 3,7-anaszadbunumkno[3.3.1]JHoHaHa

CR.R'7)
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Rg E<
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0
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= N\N/
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X= >C=S, >C=0, -CH,-;

R CH,
0
R )\/NH\S// ﬁ
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| 0// Rs S /o\ R'g Ry
= ‘ (CR:R'7) Ry
T \ .
- = 0/ | %B*Rm
\0 e N\“N/
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R4, R3— Ryp MOryT 6bITb ankus-, ankokcu-, apun-, HATPUI-, he
HUTPO-rpynnamm 1 ranoreHom

Ckaghgho10 — UEHTpanbHbIN
MOMEKYNAPHbLIN dparmeHr,
odbwmn Ona  BCeX YNeHOoB
3alaHHOro CTPYKTYpPHOro psga
XUMUNYECKUX COoeMHEHUN.
Ncnonbaytotcs Takxke
TEPMUHbI MOSEKYNAPHbIN
OCTOB, KapKac, CKener.

dokycupoeaHHasi 6ubnuomeka
— Habop CTPYKTyp, KOTOpble
B3aMMOLENCTBYIOT C KOHKPETHOW
OMOMULLEHBIO U MOTYT UMETb MpWU
3TOM 00LWmM ckaghghoo.



Mpumepbl MONEKYNAPHOro AO0KUHIa TPULUKANYECKUX NPOU3BOAHbIX bucnuanHa

GLY219




CDOKyCMpOBaHHaFl onounnorteka TPULUUKITNYHECKUNX NPON3IBOAOHDbIX ouncnuguHa

0/\

Ri2 \)
rne X= >C=S, >C=0, -CH,-: R, R~ R )
MOTYT BbITb ankus-, ankokcu-, apun-, 0

HUTPWUM-, HUTPO-rPYNNamm 1 ranoreHom; Z =
=N, CH; E =N, CH;



NMpumep MonekynsapHoOro AoKuUHra npounssogHoro 4,4’-ouncgeHnna

SER108

LEU247
. ASP248

SER103

LYS251

TYR256




CDOKyCMpOBaHHaﬂ onbnuorteka TPULUUKITNHECKUX NPOUN3BOAOHDbIX ouncnnaguHa

l | P <CR7R7')< | P

Ry N o)

R4, Rs— Ry MOryT ObITb ankun-, ankokcu-, apur-, HUTPWUM-, HUTPO-rpynnammn u
ranoreHom; Z =N, CH; E=N, CH; X=§, O, N, -CH,-;



Buonornyeckue ucnbitTaHusa in vitro
AnekTpodmnsnonorndyeckun merton Patch clamp

anekTpoa

/ patch
nuneTka

HEenpoH

biox
HKOHTPOIA
PazHOCTH

NoTEHIHATOE

®_T

SNEKETPON B OMEIBSFOIEM
PACTEOPE

NHIETEa

I .
|| ﬁ: . O e ee
Hllcz+ ¢ oo0ooe

perucTpaums pasHocTu
NnoTeHumnanoB

i Paal Mﬂl “\ ) ﬁ;’ﬂ
\ \ \

. ____5#___¥#__

KOHTPOJ1b OTMbIBKa

mMoaynsTop

"BHYTPHINIETOHHEEA" 3IEKTPOS B
THIETKE

HOHHEIE KAHATEL
H HX TOKH

Knetwa

L]

KIETCHHAA pasHOCTE
DoTeHIHATOE, Ee-To MH Teleph
H KOHTPOIHPYEM.

Memood JIOKasibHOU ¢ukcayuu
nomeHyuana, patch clamp (anrn. patch —
dparmeHT, clamp — wukcauua) —

anekTpodusMonornyeckas Metoguka Ans
N3y4YeHMs1 CBOMCTB MOHHbIX KaHaroB.

MeToanka pQaer BO3MOXHOCTb 3Kcrepwu-
MEHTaTOpPy KOHTPONMPOBATb pPa3HOCTb MO-
TEeHUNanoB Mexay CTopoHamu mMembpaHsbl, a
Takke nomMewarts ee B cpegy C
onpeaeneHHbIM  XMMUYECKUM  COCTaBOM,
No3BONAS AenaTb BbIBOA O TOM, KaK MOHHbIE
KaHanbl  pearnpywoT Ha  XMMWUYECKOE
BO3OEeNCTBUE.

MeTog HacCTONMbKO  YYBCTBUTENEH, 4TO
no3BonsieT Habnwgate B3auMMoOOENCTBME
€OVHUYHbIX MOJSEKYr, CBSA3bIBAKOLWMNXCS C
peuenTopaMmn Ha MeMbpaHe KneTKu.



NMpumepsbl anekTpodusnornornyecknx namepeHum patch clamp

AmMmnauTtyaa Toka (% OT KOHTPOAbHOM rpynnbi)
CoepguHeHune
102M | 101'M | 1010M 10°M 108 M 10’M 10°M
11a—PAM 11043 13117 18011 15319 13148 11149 1056
11b—NAM 100+3 8417 786 7317 678 61+8 7247

A
=

X

KOHTPOIb mocine OTMBIBEKH

mocine OTMEBIE KH




OoknnHn4yeckue nccrnenoBaHus nekapcTeBeHHoro cpeacrtea OSPL- 502

CDapMaKOKI/IHeTVIKa

7 nepuog noslyBbliBegeHUS
(Ty) ~ 74 MuH .
CkonosilaMyUHOBbINV TECT:

> yCTpaHeHue HapyLueHnn
B go3e 0.1 mr/kr

MacwwTtabupoBaHue
& ot 100 mr no 320 r TOKCUYHOCTb:
. (MPOMBILLNEHHbII cyBxpoHmueckas
BMOAZZTXHOZOCTID' pernaveHT) TOKCUYHOCTb 180 Mr/kr;
’ penpoayKkTuBHas;
MYyTareHHOCTb;
OcTpas TOKCUYHOCTb: alnepreHHoCTb,

LDy, > 5000Mmr/kr MMMYHOTOKCUYHOCTb
[| daza KnmHn4yeckux
UccnepoBaHun = A
/ = ¥ MpoTokon Ans
& MwH3gpaBa
[oTOBas

nekapcTaeHHas opma: dapmMakoTepanesTMyecKas
2 L5 (A rpynna no komy ATX: sleyeHue Msi2Kux
KO2HUMUBHbIX paccmpolicme




[oKnnHnuecKkne nccneposaHua nekapcrseHHoro cpeacresa OSPL- 503

HOOTPONMHbIN

achdekT

in vitro (patch-clamp)
10-1*-10®Ig M

[e) 250 -

100%

200 -

150

MacwTtabupoBaHue
OcTpast TOKCMYHOCTb: oT 100 Mrgo 211 r

LDgy ~ 1100mr/kr

100

50

AMNAKTYAA TOKOE B % K KOHTPOIO

dapmakoknHeTuka

nepwvoa nonysbiBeAeHUA centrel 1 o -~ 8

(T1/2) - 35 y HouueuTpawms, lg, M
v
in Vivo “n3yvyeHne HemponpoTEKTUBHOIO
AencTBus Ha PoHEe NHBbEKLUUI
ckornonamuHa y Kpbic ¢ 6pagmkmHesnein”
0.25 - 0.5 mr/kr

in Vivo “ckononamMmnHOBBLIN TECT C
ncnonb3oBaHnemMm oby4yeHns yCroBHOMY
pedriekcy akTuBHoro nsberanus (YPAN)”
0.5 mr/kr



JOoKnnHn4ecKkne nccneposaHua nekapcrseHHoro cpeacrsa OSPL- 513

aHanbreTU4Yeckum in vitro (patch-clamp)

. adpcpekT 10-12-108Ig M
Q o (N)
o N
OcTpasi TOKCMYHOCTb:
N CHg =
/\\o( LDgy~ 3000 mr/kr
MacwTtabupoBaHue

ot 100 mr go 118 r

in Vivo «MexaHu4eckas
annoauHua Ha Moaenu
BocnanuTenbHom o6onu» 5 mr/kr

iN VIiVO «MexaHn4yeckasi annognHusa
Ha Moaenn noBpexaeHns
ceganuuiHoro Hepay 5 Mr/kr

in Vivo «xonogoBas annoanHus Ha
MOZEeNn NOBpeXaeHUsi HepBOB
ceganuLiHoro Hepea» 5 Mr/kr

10 mr/kr
\ 7

Tpamadon, Kemoponak ~ 30 Mr/kr
3aMEeTHO MeHee BblpaXKeHHbIN 3pekT

iN VIVO «NpUHyanTEeSNibHOE niaBaHue
Ha mogenu BocnanutenbHomn 6onmn»



JOoKAnHUYeCcKMe nccneaoBaHnA neKapcTtBeHHoro cpeacresa OSPL- 509

MacwTtabupoaHune o

in vitro (patch-clam

oT 50 Mr 0 346 1 == 10_13(210_8 Y p) J
(MPOMBILLNEHHbIV

~ pernameHT)

N !:
o \_o :> OcTpast TOKCMYHOCTb:
LDg, > 2000mr/kr
in vivo (OTKpbITOE None) _ ’
0 = »;'T~,— - : -
Y ) 2 ) 3 mr/kr (30%) ) Ry, W
= nccnepoBaTenbCcKkasi akTMBHOCTb - ,
o - /
| B &= L

¥

in vivo (kpectoobpasHbii J

HOOTPOMHbIN

achdekt

nabvpuHT) 1 mr/kr (40%)
“pacnosHaBaHne 06bLEKTOB

in vivo
(Mogenb amHesunn)

nepunoa I'IOJ'IbeIBeﬂeHI/I
(Ty) ~ 64

3IEKTPOLLOK S

dapmakokuHeTHka
ﬂJ
0,0025 mr/kr (70%)

aHN30MULVH
0,005 mr/kr (60%)

in vivo (Tect Moppuca)
0,2 mr/kr (60%)




AOoKnnHnyecKkne nccnenosaHua nekapcrseHHoro cpeacresa OSPL- 517

in vitro (patch-clamp)
101*-10®Ig M

aHTUagenpeccuBHbI

OcTpast TOKCMYHOCTb:

N \\N
O fo ” LDs, > 2000 mr/kr
U\OQ x » MacLutabupoBaHme
0 C =) MpOHVKHOBEHME Yepes ot 100 mr oo 258 r

¥ § 9Sb

PeLenTopHbIN in vivo «noaselinBaHna .
npodurnb 33 XBOCT» 0.25 Mr/Kr IN VIVO «BbIHY>XAEHHOro
nnaBaHus, Tect

Mopconta» 0.1 mr/kr

in vivo «genpec-
cuBHOMNOJOOHOE COCTOSAHME
nocpeacTeom bakTepu-

(DapMaKOKVIHeTVIKa
nepuno nonyebiBeAEHUA

(Ty5) ~ 37 MUH anbHoro (IMNC)» 0.25 mr/kr
t in vivo «nopaenenus
dapmakoknHeTrKa MULLIEBOTO NOBEAEHMS,
~ 0, Y,
6uopoctynHocTb ~ 30% Kemamun, Mmunpomut ’ BbI3BaHHOIO HOBM3HOW»

15-25 Mr/Kr 0.025-2.5 mr/kr



AOoKnuHu4ecKne nccneposaHua nekapcrseHHoro cpeacrsa OSPL- 525

in vitro (patch-clamp)
101'-108Ig M

Vg
N
© ° OcTpasi TOKCUYHOCTb!
x > LD, > 2000 mr/kr
N
K@\D MacwTtabupoaHune
° = IMpoHUKHOBEHME Yepes G 1O R a0 97 T
CHg [RC]=
¥ Y

PeuenTopHbIN in ViVO «BbIHYXAEHHOTO in vivo «aenpec-
npocuns nnasanus, TecT MopconTay cuBHOMNoao6Hoe cocTosHne
0.002 Mmr/kr nocpeacTsom bakrepu-
anbHoro (JINC)» 0.25 mr/kr

aHTUgenpecCcuBHLI

dapmakokMHeTuKa in vivo «nogaBneHus
nepwvoz NonyBbIBEAEHMS MLLEBOTO NOBEAEHMS.,
(Ty) ~2,54 BbI3BAHHOTO HOBW3HOMN»
0.025-2.5 mr/kr
dapmakokmMHeTMka t in Vivo «noaBeLIMBaHns
6uogoctynHocTb ~ 30% 3a xBocT» 0.0025 mr/kr

KemamuH, ImuripomuH
15-25 wmr/kr



Bnarogapto 3a BHMMaHwme

. .




OCHOBHble KO/IMYECTBEHHbIE XaPaKTEPUCTUKN 1eKapPCTB

ToKCcmyeckmnn || neTanbHbIN

addekT sbdekT

] e

o

OTBETOB K JaHHOU A03¢e

SofF----fc------

MpOLEHT MHAMBUAYANbHBIX

/033 —

Monys¢pektnsHasn gosa ED;, — p03a Bewectsa, koTopas obecneunsaet
TpebyeMmblili pe3ynbTaT Y NON0BUHbI UCMO/Ib3yeMbIX B SKCMEPUMEHTE eANHUL
(NoAen, XMBOTHBIX, KNETOK U T.4.).

Monytokcnyeckas gosaTD;, — p03a BewecTBa, koTopas obecneunsaet
TOoKCHYeCcknm 3ddeKT y MON0BUHBI UCMOJb3YEMbIX B SKCNIEPUMEHTE eANHNL.
MonynetanbHas gosa LDy, — a03a BelecTBa, koTOpas obecneunBaeT
NneTanbHbI 3¢ deKT Y MOI0BUHBI UCMOJIb3YEMbIX B SKCMIEPUMEHTE eANHWL,.

MapmakokmHeTyeckni Npoduib NekapcTBa

1004 basa

abcopbumm
ToKCUYeckunin s dekT

A

MaKc |
MaKC. 6EBOI'I. KOHLL -4

- = — = — TEpaneBTN4eCKOE OKHO

MUH. 3Q . KOHL|-5

a3a BblBeJeHUA

KoHueHTpauus B kposu, C, MKr/mn
Ul
<)
[ 1

4 - - ———-

0 t

Bpems, 4

Makc “1/2

Mepuog nonyBbiBegeHuUs t,,, — BpeMsi, HeobxoaMMoe ANs
CHUXEHUS KOHL,eHTpaL M npenapaTa B KpOBU Ha 50% B pe3y/ibTaTe
BbIBEAEHWS.

TepaneBTUYECKOE OKHO — A1ana3oH Mexay 3ddpekTMBHON U
TOKCMYeCKOW A03amMu npenapara.

TepaneBTuyeckuit Haekc Tl — oTHoLeHME NONYTOKCUYECKOM
A03bl TDgq k nonyadpdextnaHom gose EDg,. (>10)



Bbunousocrtepunyeckasi 3ameHa

Buouszocmepbl — 2pynnel, 0onycKarowue 3aMmeHy ¢ coxpaHeHuemMm buosnozuyeckoli akmusHocmu baazo00aps
MoXoXecmu 2eomempuu U MEXMONEKYAAPHbIX 83aumodelicmauli

Mpumepbl GUonsoctepos

KapboHunbHadA rpynna
NEt ON \ s 9, N
M >:O >:<CN SO 80 SON —CNC —E—

Et Pyrrale /— H
© N‘“H g 8 N~H KapbokcunabHas rpynna
_— _ 0 N,
OMe OMe o O S O G
EtO,S £tO,S CJ'IO)KHoz(I)MpHaHSprI'II'Ia
CynsTonpua DU122290 €00~ \i—g/ \(&J/ YNOMG
OrpaHunyeHne KoHGPOPMaLMOHHON NOABMKHOCTH Amwnanas rpynna (Hanpumep, B nentuaax)

—CONH- —-CONMe- —-CSNH- —-CH,NH- -NHCO- >C-C<. —CH,S-
[MoBblWeHMe cenekTUBHOCTM K 40daMUHOBOMY

MApOKCMANbHAA rpynna
peuenTopy D5 no cpaBHeHuto ¢ D,

—OH. -NHCOR- -NHSO,R- —-CH,0OH- —-NHCONH,— —-NHCN- —CH(CN),—
Llenb GuomsocTepuYEcKoii 3aMeHbl 3aKmioyaeTcs B _rCaF“C_’Crf'jN(CN) o

co3agaHum HOBOIO coeHEHMS, obnapatoLlero

CBOMCTBaMU, KOTOPbIE MOXOXW Ha CBOMCTBA WUCXOLHOro
coeauHeHus. Yacto — metabonnam n TOKCUYHOCTb

TuomoueBuHa
—NHC(=S)NH, —NHC(=NCN)NH, —-NHC(=CHNO,)NH,
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