Kpy»KOK N0 meauuUHCKOM Xumum

Mpurnawaem CTy4eHTOB, MHTEPECYHOLWMUXCA CO34aHNEM
NIEKAPCTB, Ha 3aHATUA KPYXKKa N0 MeAUUUHCKOM Xumun!

YereépToe 3aHATUe 20 mapra B 18:30 B CXA

pém Bac!

MNoppobHasa uHpopmauyma:
rnase@gsar.chem.msu.ru
http://gsar.chem.msu.ru/ru/obrazov/kruzhok
http://goo.gl/UCM8s0
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DbICOKONpPon3BoaAUTEIIbHbIN

CKPUHWUHT
—3KCnpecc-oueHKa akTUBHOCTM BOMbLUNX KOMIMEKUUA
coeanHeHuu
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*e CTOMMOCTb
* B HeKOoTOpbIX criyyasix HEBO3MOXHO
pa3paboTaTb NOAXOAALLY0 METOAUKY

 HapéXHoCTb
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BbicokonpounsBoauTenbHbIN VS
BUPTYanbHbIA CKPUHUHT

BUpTyanbHbI CKPUHWUHT i gt

—oLueHKa coeAUHEeHUN BblYUCnUTenbHbIMU
MeToaamMm
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High-throughput Virtual
screening screening
A l
Database
subset

\ 4
Hit identification
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BupTtyanbHbIW CKPUHUHT

Ligand preparation
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BupTtyanbHbIV CKPUHUHT

[TlpenmyLlecTBa: Hepocrtatku:
« CKOpOCTb « JlocTtoBepHOC
Tb

* Hnskaa cebecToMMoCTb

* lllInpokne BO3MOXXHOCTHU



BupTtyanbHbIW CKPUHUHT
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BupTyanbHbIV CKPUHUHT

chemical space
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[ a diverse and drug-like library of 50 compounds featuring 10 novel skeletons]



dunbTpaumns

* [MoagcTpyKTYypHbIE AECKPUNTOPbI (Hanp.

TOKCOQOOpPHbIE rpynnbl)

e DU3NKO-XMMmmnyeckme csoncrTaea

Topic Antibacterials Other drugs
(Lipinski etc.)
Target/Mode of Multiple targets, Single target, selec-
Action multivalent, block tive, modulate target
target
Structure Complex, multiple Simple, single
pharmacophores pharmacophore
Physicochemistry My, (g/mol) =500 <500
log MA (pH 7.5) <3 (Parenteral) <5 <5
(oral)
Rotatable bonds =10 <10
H-donors >5 (Parenteral) <5
H-acceptors >10 <10
solubility (g/L) >(.5-2 <1
Pharmacokinetics Dose Often high Often low
Protein binding (%) Critical Less critical




PAINS

Pan Assay Interference Compounds

WORST OFFENDERS

Pan-assay interference compounds (PAINS) fall into hundreds of chemical classes, but some groups occur much more frequently than others. Among the most insidious
are the eight shown here (reactive portions shown in red and purple). These and related compounds should set off alarm bells if they show up as ‘hits’ in drug screens.

0%

(71

TOXOFLAVIN B Covalent modifier: CURCUMIN YUHUXYPHENYI. HYDRAZONES |S

Baell & Walters, Nature, 2014, 513, 481-483

: - LPHONAMIDES
Redox cycler: can produce Bl reacts chemically B Covalent modifier, Covalent modifier, o ENE-RHODANINE Redox cycler, covalent
hydrogen peroxide, which with proteins in membrane disruptor: metal complexer: Covalent g modifier, unstable compound:
can activate or inactivate non-specific, muddles response of sequesters metal ions that modifier, metal breaks down into molecules
different proteins. non-drug-like ways. membrane receptors. inactivate proteins. complexer. that give false signals.

QUINONES AND CATECHOLS
ENONES Redox cycler,
Covalent metal complexer,
modifier. covalent modifier.

© Nature. lllustration by Roz Chast.



BupTyanbHbIN CKPUHUHT
OCHOBaHHbIX Ha nuraHae (LBVS)

NMpumeHseTcs:

1. Tlowuck no cxoactey
CTPYKTYPp (similarity
search)

2. [lounck no cxoacTey
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Ycnexu LBVS

Target protein VS hit rate (%) Active/assayed cpds
1 0.7 1/135
2 0.0 0/143
3 4.0 1/25

- 7.6 6/79

5 11.7 17/145
6 4.4 5/113
7 0.2 1/687
8 2.0 1/50

9 21 1/48
10 0.0 0/22
11 7 i 1/14
12 6.6 5/76
13 44 8/183
14 18.8 3/16

[1nsa ncnbiTaHnn [1encTtBUTENBHO NCMbITAHHBLIX



BupTyanbHbIV CKPUHUHT
OCHOBaHHbIV Ha MULLUEHM (TBVS)

—OOKWUHT BO BCEM €ro MHoroobpasum

Molecular Docking




[1n3aunH de novo

Noes coctonT B TOM, 4TOObI coObpaTb NuraHa npsMo B canTe «C
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SAR 1 QSAR

SAR—Structure Activity Relationships. Ilouck 3aBUcCMMOCTH CTPYKTYypa-aKTUBHOCTD

QSAR — Quantitave Structure Activity Relationships. Ilonck koandecTBEHHO# 3aBUCHUMOCTH
CTPYKTypa-aKTUBHOCTD
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BEPOSATHO: IC,, <100nM IC,, >100nM



SAR. ['lpnmeptil.
UYTO 1 KaKk MOXXHO M@HATL?

—3aBUCUT OT KOHKPEeTHON

3agauu
*bronsocrepmnyeckmne 3ameHsbl

' IaMeHeHne yncna MeTUNeHoE = 7 T )
C\Nj@\u X |\""-r?1--""'\//\01
rpynn
*/I3MeHeHne cteneHun Y A YR
HEeHacCbILLEHHOCTH R CH,CH, CH;NHCH
Phenothiazine drugs Profriptyline (Vivactil)
BBegeHne nnu yganeHue
CH,0 5. [_\ 0 e
LUMKIMNYECKUX CUCTEM ( 9 <)ty ] s %ﬂ "
3-+(3,4-Dimetho henyl -butyrolactam Rolipram, an antidepressant, is ten times more

active than 3-(3,4-dimethoxyphenyl)-butyrolactam.



SAR 1 QSAR

ICSO, nM

Antimicrob Agents Chemother. 2011 May; 55(5): 2233-2244.



QSAR




