ITorémxuna Bnagnmup AJex

3aB. J1abopaTopuei KOMITBIOTEPHOTO
=1
MOJICITNPOBAHMSI JICKAPCTBEHHBIX CPEJICTB

Moii CoaBTop:
['punmna Mapusi AjnekcanIpoBHa,
[maBHBIN HAyIHBIN COTPYTHUK

71a00paTOPUU KOMITBIOTEPHOTO
MOJICTTPOBAHMS JIEKAPCTBEHHBIX CPEJICTB,
Bricimas meanko-6uonornyeckas mxona IOYpl'Y
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Kinmuangyeckue ucnbITaHUS

Cozmanure TeEXHOJIOTUH

da3a | — 10 coegnHeHun

CpepnHue 3atpartkl Ha 1 nekapcteo $350 MUMMMOHOB,
da3za |V — 1 coegmnHeHne

Ho nopou gocturaet $5.5 munnmapaos 2/34
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- 3D QSAR
fehttatver- tucture- - ctivity, : elationship

BA=a+ bE

Hanpyuvep: PARM
(Pseudo-Atemic Receptor Model)

i -

AHanus nHTepuopa

T.€. BHyTPEHHEIO YCTPOMCTBA MOJIEKYIIbI
(4acTo 3TO MEepeceyeHrss arTOMOB C TOYKAMHU

3-MEpHOM CETKH)

Hampumep: HASL BA = Z kI_JI_

(Hypotetical Active Site Lattice)

CoMFA
(Comparative Molecular Eield Analysis) 5/34
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SIDIOSAR BIS 1 CIS asiropuT™MBI

.~ BBOJI CTPYKTVYP
Br100pka MoJIEKyIT ¢ H3BECTHBIMU
AKTUBHOCTAMH, ICKAPTOBLI
KOOPANHATBI ATOMOB

A/

STEP 1

C03/1aHNE IICEBT0ATOMHO M MOJICITH

A :

D 9
l
OpHeHTaHfIH MOJICKY/T
STEP 3
[TorrpaBKM OTEHIIMAIOB

B3aMMOJIEUCTBUH, PAINYCOB U 3apSI0B
IICEBI0-aTOMOB

'
- BBIBOJ]

U OpuceHTHPOBaHHBIC MOJICKYJIbI

L DHepruu 1 CHITbI B3aUMOICHCTBIS B CHCTEME ““TICEBI0-PELEITOP -
JIATaHI

U VpaBrenne B3anMOCBsI31 OMOIOTHUECKO M aKTHBHOCTH U
XapAKTEPUCTUK B3aUMOICMCTBHI B CUCTEME ““TICEB/IO-PELENITOP -
Juraug’

U PexomeHgarvm K MOJIEKYIIPHOMY JU3aliHY JICKApCTB
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Avitopurm MultiGen mis 4D QSAR ananu3za

‘energy conformer).

Ipput structure (lowest —_—

Computation of the normal
vibrational (or internal

|
The geometry of the new
conformer 15 saved if its
energy i3 less than an
accepted value.

If new
conformer{s) is
found

*| rotational) modas.

| _

Multiconformer model 1s created by Ci5.

The activity can be computed as:
A=a+bipd,

A, = partial activity of conformer i; p, =

statistical probability of the conformer; a, b |

= parameters

The atoms are moved along each
mode wntil the nearest maximum
of energy 13 overcame.

=

| A new probable conformer is
defined using a local mmimmim

| searcl.

1

The conformational search iz finished

If the iteration dossn’t
lead to amy new
conformer

The proposed method has been benchmarkad s .
recently reporied mulficonformer data on a dataset o
HT 4 receptor agomnists.

the
f5-

Major conformers for the most and the least active compounds of the set are shown. Statistical
probabilities and biclogical activities for each of them are shown under figures.

The most active molecule:

The least active molecule:

S o0 a O a
q,. o e. a
: ° =8 .|| YH .
@ 9
L @ i o
PlCs =- 2324 PICsg = 42.00 | pICsy = 12.61 plCs=- 180
p=0482 p=0482 p=0472 p=0472

The result of superimposing are generally in
agreement with the results of NME-mvestizations

LOO-plot for 5-HT, 4 receptor agonists
Cr.-as_sR.Jf{I.QlE F.=[I'.9§_'ﬂ 5==[|'_D?5

plCsp. Actual

Em——

Potemkin V.A., Grishina M.A, et.al, J. Struct. Chem., 2002(43), 1033 — 1039.
Potemkin VVA.. Grishina M.A.. etal. J. Struct. Chem.. 2002(43). 1045 - 1049.




4D QSAR

Kondopmepbl ¢ HU3KOM U |BEICOKOM aKTUBHO CTHIO

3l IEKapTOBbLI KOopAVHaTHI, 41 koopanHaTa — S ' &
BEPOSTHOCTb HAXOXAEHNA KaXKAOro aroma B e
k, " - {
AaHHOW TOYKE MPOCTPaHCTBA » oS by
T b
MyJII)THKOH(b OpMallMOHHAs MOAEIb -

aroHvcra 9-H T, \-penenropa
pIC,=-324 p=0482 | pIC,,=8.00p=0.482

BA = Xba;

Potemkin V.A., Pogrebnoy A A., Grishina M.A. Technique for
Energy Decomposition in the Study of "Receptor-Ligand" PICs5,(CalC)

Complexes// J. Chem. Inf. Model.- 2009.- Vol. 49.- Ne 6.- P.

1389 - 1406. 15/34




OJICIIN JIJISI IIPOrHO3a, BUPTYaIbHOTO CKPUHUHTA
Oro au3avHa s oosiee 50 BUIOB

-Anti-Inflammatory activity (p38 MAP-kinase inhibitors)
- Anti-Inflammatory activity in vivo

(rmh«r] j Dertensiv ~, -Ant!-lnflammatory aptjvity In vivo (peritonitis)
~Alpha-R- , ; ; - Anti-Influenza A activity

- Anti Awesky Desease activity

- Anti-Influenza (Birds) activity

- Anti Issyk-Kul Haemorrhagic Fever activity

- Anti Infectious Laryngotracheitis activity

- Anti-Encephalitic activity

- Anti Crymean Haemorrhagic Fever activity

- Anti Karelian Fever activity

- Anti Rift valley Fever activity

- Anti-Influenza B activity

- Progestagenic activity

- Gamma-radioprotector activity (mechanism 1)

- Gamma-Radioprotector activity (mechanism 1)

ant activity
Jatory activity (combined action)

- Anti-Tumor Topoisomerase |l inhibitory activity

- Anti-Tumor Dihydrofolate reductase inhibitory activity _ 5
- Anti-Tumor DNA anti-metabolitic activity - Alpha-Radioprotectoractivity

- Anti-Tumor Antimitotic activity - Tuberc_ulpstatlcs (combined action)

- Anti-Arrhythmic activity - Ecotoxicity o

- Tuberculostatic Dihydrofolate reductase inhibitory activity - YaSorelaxant activity

- Anti-Tumor Cycline-dependent kinase 4 inhibitory activity - ANti-Adenovirus activity :

- Anti-Psychotic activity (diazepine site) - Anti-Influenza activity (Hong-Kong virus)

- Human factor XA Inhibitory activity - Anti Herpes Simplexvirus activity
- HT51A inhibitory activity - Metabolism at CYP450 3A4

- Metabolism at CYP450 2D6 16/34



ArnropuTtme! BiS, CiS, ConGO gns
BUPTYaNnbHOro CKPUHMUHIA U

»uarnontoper CDK4
»uaruoutopsl p38 MAP knHa3zbl
»uaruouroper COX-1
»nuarnontoper COX-2

» uaruoutopsl LOX

TOSLAB izt o »unaruouropsl HIV1 mporeass
ca-059s »5HT, A aroHHCTHI
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19, Mira str., 620002, Ekaterinburg, c9-00z4
Russia €5-0025
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AnropnTtmel BiS, CiS, ConGO ans
VIOJIE J‘!/f]:]_..)r]f 0.E',V|3a|/'|Ha HOBBLIX
HEPCHNEKTNBHLIX NTEeKapCTB

AATMonTOoP HIVI-npoTteaskl

Cl, Br, |,
NH,




AFTOPUTMBIEIS; CIS, ConGO Ans MonekysiipHoro AnsanHa
HOBBIXIE[ CIIEKTUBHLIX JIEKapPCTB
IHTnbyTophi CDK4

JNvnoounbHas y
4yacTb " 4

E!U glyll glul2 glyl3 thrl4 tyrl5 vall8 alaSEl ) ‘3&_,'{' .
YSERWEILE phe80 glugl phe82 leu83 his84 ging5 ', © -
asp86 gIn131 asn132 leul34 alal44 aspl45 .

CULAGC
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AHTMOnTOPHLI CDK4

Me, NH3, s \ o
Cl, Br, |




AHTNOVTOPEI P38 MAP KMHasbl

pro29 val30 gly31 ser32 gly33
tyr35 ser37 val38 cys39 als40
\ ala41 arg49 val50 ala51 val52
ys53 leu75 lys76 met78 lys79 o
' 11e84 gly85 leu86 leu87 asp88

val89 leu104 vall05 thr106 E
| MNOOUIIEHAS iLi.;iU'.’ 2u108 met109 gly110
‘Ihg.v;gl,ftu:h' i asp150 ser154 asn155 f“,‘_;"--{:f-"ﬂ 4
— U156 alal57 ys165 ile166 Iy
167 aspl168 phel69 ¥ T
R L9
0
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AHTNONTOPEI P38 MAP KMHasbI

CHCHO, CHCOOH
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AHronTopk! HIV1-npoTeasbl

o . - alo

S o Chain A
' arg8 leu23 asp25 thr26 gly27 ala28 o
asp29 asp30 thr31 val32 leud3 lys45
met46 ile47 gly48 gly49 ile50 gly51 gly52- «
phr53 ile54 val56 leu76 thr80 pro81
val82 ile84 ile85 gly86 arg87 asn88 - .°
eu89 leu90 o
Chain B "
eusS mig; pro9 leul0 ala22 leu23 leu24 .
asp25thr26 gly27 ala28 asp29 asp30
r31 val32 met46 ile47 gly48 gly49 ile50
gly51 gly52 phe53 ile54 val56 leu76

,.)(/ “ pro79 thr80 pro81 valg2 asn83 ile84
_ "+ ile85 gly86 arg87 asn88 leu90
- 74 %@g&g molecules
M¥ -_,.' :u"\. _‘
e ":;_E ._-."-.‘. 2 N, W
i P ,1.,.._1‘b
=

T
T gl -.E,
£t o




ARTonTOpPLI HIV I -npoTeasbl
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an a5 g L5 50 a5

Calc. pCTls Q%%




10 ¥ pacYETHBIX KOOpAMHAT HHTuOuTOpoB CDK2
. HEKBAIPATUYHOE OTKIOHEHNE KOO IMHAT, A
€ OTKJIOHEHHE KOOPIMHAT, A
HbIE OTKIOHEHHS IO OTHOIIICHHIO K TJIaBHBIM

M

a,,’ 0,0 a,,° RMS* Ar, A*

8.8 8.5 3.6
1.9 4.6 4.3 1.13 1.96

O O, | 27 | 09

).00 0.00 ‘ 0.0 0.0

6 0.56 7.0 8.9 4.9
1.09 7.2 7.2 1.2 0.00 0.00

1.64 3.3 4.3 2.1

1Ck 1 1.63 1.8 1.7 1.0

n ' 0.43 2.5 2.7 1.6
0. \ 1.46 7.9 8.6 6.3 0.00 0.00
1y 0.97 1.81 1.6 5.7 5.9 0.43 0.72
lyds 0.68 (I 1.1 4.3 4.5 0.00 0.00
1ydt 1.14 2.17 1.1 5.7 5.5 1.04 2.18

* Cosgrove D.A., Bayada D.M., Jolinson A.P., J. Comput.-Aided Mol. Design, 2000(14),573 - 591.
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Hexonnas BeiGopka coenHenuii (“nomynsuus’)

(DOpMUPOBAHNE TOMONOTMYECKHX MaTPHIl CMEXKHOCTH M
‘“reHeTHYecKoro Koxa”

Bri6Gop “poxuteneii”

|UBaHWe W “‘MyTranus’

2D —>3D Tpancdopmanus

A

OnTuMu3anus reOMETPUH

A4

OpHeHTanus B MOACIBEHOM PEIETITOPE

Brruncinenue GHoornuecKkoii akTHBHOCTH

3amena “cnaboi ocobu”

A 4

Bbi00opKa nepcneKTHBHBIX JIEKAPCTBEHHBIX CPE/ICTB
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1 OEPKYNOCTATUKN
eQ

= —(CH2CH20CH2CH2)n—, —CH2CH2—;
Y=0,S
Z=CH,N 29/34
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BiS1.Pred |BiS.Pred

|BiS2.Pred | ConféctPred. |

novokain

hydukam

MEeoxanm
mhloram
mrmearn

mmef3am

obram

1| B novokain

Replace by | Increase

4 H Incr =-4.728551E-02

NP

CO
02
01
N3

00660

04729
04729
04729
04729

na7z>9

Atom Add

| Near c4 L
Near C3 L
Near c2 L
Near H L
Near S L
Near 1P r
<

L B e I e
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Nileul Cerzlzirelek
ESPIPIEENV 2P A VAT ERCEH AP OB HE,
JASER GV M ECKVIX HA VK,
M EERENRE VY HE COTPYAHVIK
IEGEETEEISVIV ROV []5 HOTEPHOT0
MOHENV P OEERABIELE CIBEHHEX CREACTR,
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