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WHICH SUBSTANCES ARE POTENT AND SELECTIVE INHIBITORS
OF TARGET?

1.1 Scenario

Potent and Selective COX-2

Itis clear that COX-2 plays an important role in tumor and endothelial cell biology. Increased expression
of COX-2 occurs in multiple cells within the tumor microenvironment that can impact on angiogenesis.
COX-2 appears to:

(a) play a key role in the release and activity of proangiogenic proteins;

(b) result in the production of eicosanoid products TXA2, PGI2, PGE2 that directly stimulate endothelial
cell migration and angiogenesis in vivo, and

(c) result in enhanced tumor cell, and possibly, vascular endothelial cell survival by upregulation of the
antiapoptotic proteins Bcl-2 and/or activation of PI3K-Akt.

Selective pharmacologic inhibition of COX-2 represents a viable therapeutic option for the treatment of
malignancies. Agents that selectively inhibit COX-2 demonstrate that chronic treatment for angiogenesis
inhibition is feasible.

As a continuous research for discovery of new COX-2 inhibitors, new synthetic potent and selective
inhibitors of COX-2

Search for Potent and selective inhibitors of Cyclooxygenase 2 (COX-2) versus COX-1

1.2 Overview

Major Steps  Steps and description Action

1 Search by Bioactivity Click 'Bioactivity' button

2 Select 'Target Name' Type cox-2 in the 'Target Name' field, Select
pX=>9 then push 'Search Bioactivities'
button

5 Select 'Target Name' Type cox-1 in the 'Target Name' field and
Select pX<6 then push 'Search Bioactivities'
button

7 Go to the History menu Select Bioactivities on the two queries and
click on combine hitsets. Select “Heatmap
Overlay”.

1.3 Step by step

Query Results  Synthesis Plans  History Report My Alerts My Settings  Help Live Chat  Logout

& Import | save

Ask Reaxys  [Entera keyword, concept or author Go

# examples

Find substances, reactions, bicactivity data, citations, patents, and more from Reaxys, PubChem, and eMolecules

Reactions Substances, Names, Medicinal Chemistry Literature ReaxysTree
Formulas

A o’ @ 1) =

You can also search directly by these common property groups:

@ Physical |« Spectra e Natural Product — Advanced
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Step 1 Search Medicinal Chemistry

Medicinal Chemistry

@

Step 2 Select a Target

On target Name click on “look up” to Access the Target Taxonomy

Bioactivities

Target Name =

Substance Action on Target is

Substance Highest Clin. Phase is

N [ I T R K R E1 R CH R

Bioassay Category =
Bioassay Animal Model is
Biological Species is
Cells/Cell Lines is
Measurement pX =

Show AND Buttons

( Lookup > >

Lookup
Lookup

Lookup

Lookup

=
s
X
Lookup >
=
Lookup <
s

Lookup

A new popup displays the Target Taxonomy then Search for ‘Cox-2’ in Enter.
Preferred term “Cyclooxygenase 2” is selected because Cox-2 was found as synonym (to display
synonyms move the mouse pointer on the node name.)

And then on “Transfer” to select all Cyclooxygenase 2 (Human, Rat, mouse etc...)

Select index items and click ‘Transfer’

Reaxys

Enter search term: fox-2[

-
=== )

[F] = Targets
[7] @ atrial natriuretic peptide (All)
[ = Claudin (Al
[ = Enzyme (All}
[ ® GPCR (All)
[[1 ™ Imidazoline (All}
[T ® Integrin Ally
0 Interleukin/Cytokine (All)
[T ® 1on channels (All)
[[1 ® Muclear receptar (Ally
[[1® Pattern recognition receptors (All)
[ = sigma (Al
[[1 = Transporter (All)
[F] ® Unclassified Targets

Terms selected:

Select index items and click 'Transfer'

]

Enter search term: cox-2

SEARCH

¥ Targets (16357566)
#|E Enzyme (All) (7830340)
td EC 1: Oxydoreductase (All) (858513)
¥ @ C(459912)
Cd Cyclooxygenase (All) (100284)
Cyclooxygenase 2 (52145)

[oox—z, COX2, Prostaglendin G/H synthase 2

Terms selected:
‘Cydooxygenase 2

Remark : to see Cox-2 Species click on the plus Cyclooxygenase 2
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Then select >= in the pX querylet and enter 9 (Affinity less than 1 nM)

Bioactivities
Target Name | Lookup
Substance Action on Target | Lookup
Substance Highest Clin. Phase | is - | | Lookup
Bioassay Category [is [=] | | Lookup
Bioassay Animal Model B | Lookup
Biological Species | | Lookup
Cells/Cell Lines i | Lookup
Measurement pX | Lookup

Show AND Buttons

O A O S S S 4

Step 3 : Search for bioactivities an Heatmap appears with COX-2 potent inhibitors

Bioactivities (214) Reactions (0) Substances (107) Targets (5) Citations (61)

. & g B == |F11TER.: m [ S0

| DATA:

AscieVial DataDenst i GoSTAR data

X-axis:

Targets

Thumbnail Panel

Hispidin
didofenac
(E)-1-(3,5-dihydr ...

it

sodium 2-[(2,6-dic...

4-hydroxy-2-met...
scopolamine meth...
MN-(2-{cydohexylo...

5-(4-chlorophenyl ..

4-(6-(3,4-dichloro...
N-[4-[5-(4-methyl...
4-(4-methylsulfon...
8539888 (=
8640106 (=]
8640398 [
8644185 (=]
8650184 (=]
8650185 (7]
1,3-diphenyl-2,4,... [
8796634 (=

i I ) K e e e R

Step 4 : Go Back to the query and search for Substances tested on COX-1

(Query Results  Synthesis Plans History Report My Alerts My Settings

Help
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Step 5 Select a Target Name

On Target Name click on “look up” type ‘Cox-1" and Search, then Click on transfer.
Select <= in the pX querylet and enter 6 (1000 fold Selectivity)

Step 6 : Search for bioactivities an Heatmap appears containing COX-1 non potent inhibitors

Bioactivities (16078) Reactions (0)

Structure  Mavigstor AxisValues DataDensity DATA:

Substances (9914) Targets (12)

2 B am [0 -WE

Limit to  Exclude

Citations (1014)

DISPLAY: | D ecsrar data

|
Legend

[4] cycloosy genase 1

(E)-3-Phenyl-
-I!*‘Eﬂ\ﬂ -3t

(2E)-3-(furan-2-yl...
1-(2-thienyl)-3-(2...

2-methylthiazolol..

thiazolo<4,5-F=q..

methyl-nitroso-(7(...

1-phenyl-3-methy...

Page 5 of 9



Step 7 : Go to the History and combine Hitsets

Query Results Synthesis Plans History Report My Aleris

My Settings

Help

For each query select the Bioactivies and click on combine hitsets then click on Heatmap Overlay to
retrieve potent and selective inhibitors of COX2 versus COX-1

Heatmap Overlay

Merge 16 with 12 Qverlap 16 with 12 Exdude 16 from 12 Exdude 12 from 16
16 with 12
[ combine hitsets =
Select at least two hitsets for combining Print
Query | Temporary result description Date
v
Edit Create Alert — ) 2015-05-22 15:12
Bioactivities: Target Name = 1_6078_ b.I(.)aCh\c'ItIES . . View Store
D "Cycooxygenase 1" AND Bioactivities: Targepflame = "Cydooxygenase 1" AND Measurement pX < &
15 easurement pX < § N—
9914 substances View Store
[
14 12 targets View Store
0 . .
13 1014 dtations View Store
v
. =mm — ) 2015-05-22 15:10
Bioactivities: Target Name = 2_14 b'_"?‘_:h‘”hes ., i View Store
D "Cycooxygenase 2' AND Bioactivities: Targef Name = "Cydooxygenase 2" AND Measurement pX == 19
11 Measurement pX >=9
107 substances View Store
[
10 5 targets View Store
O o .
g 61 dtations View Store
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Step 8 : Selective and potent inhibitors of COX-2 versus COX-1

The following Heatmap displays potent (affinity less than 1nM) and selective (SI> 1000) of COX-2 versus

COX-1
Bioactivities (796) Reactions (0) Substances (56) Targets (11) Citations (377)
osaye O[] A sz BB BB e (00| MMM W50 [ e | o
Structure Navigator AxisValues DataDensty DATA:  limitto  Exclude rin X Value: e GoSTAR diz Legend
X-axis: T‘x ;
Targets E E
Y-axis: _% —%:
Substances = =
= =
457341... [ % : rY
2146636... [ 5 -
5886369... =)
6511485... [ =
7488715... [
7493326... ]
7662430... [ 10
8269007... =)
8796634... [ o
9019027... [=] 5
9020943, (=]
9217946... [
9226163... [ 5%
9413980... [ Tz
9421133... [=] e
9421235... [=] T
9421309... [=] .
9423250... (=] G
9423963... [] oo
9424906... =] G
9424992, [=] e
9426350... [ e
9426436... =) o 9
s426520... 7] 112
9427586... [ Gl
9427985... ] -

Step 9 : Sort compounds by descending bioactivities on COX-2

Click on the COX-2 button [l and select “sort descending on this column” See Below.

% cloory genase 2

11.2

10.8

10.7

10.7

10.7

cy clooxy genase 2

1
1

1

Select Column

Sort Ascending on this Coelumn
Sort Descending on this Column
Delete Column

Delete Selected Columns

Limit to Selected Columns

10.7

The most potent COX-2 inhibitors will be on the top of the Heatmap.
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Bioactivities (796) Reactions (0) Substances (56) Targets (11) Citations (377)

o O [ Y s BB 8| e oo SN B (50 € s e

Structure  Mavigstor AxisValues DataDensity DATA: Limit to  Execlude miin P Value: miax GRSTAR fe Legend
X-axis: Q ;
Targets = H
f-axis: g _%:
Substances = =
= =

+hydro.. =] Thumbnail Panel

2[4(a.. [

N-[4-5-.. [Z]

3-(4me... [

{afu.. [

2-(4ami... =]

HTpT.. [

2-(4me.. [

2-(4me.. (7]

2-(4-ami... ]

2-(4me.. [

2-(4-ami... (]

M-cydop... [

8796634 =)

2-(4ami.. ]

2-(4me.. [

2-(M-ac... [=]

{24y [7]

HTpc.. [

2-pheny... [=]

M-(benz... [

3 {a(a.. [T

| 2pheny... [

Bioactivities contain in the cell are displayed by clicking directly in the cell (Right click). The
corresponding substances and bioactivities are then available on the screen.

Heatmap Cell Details Page 1of 1 X

9.70 X-axis: Targets Y-axis: Substances Select value type: MAX 1 substances and 3 bioactivities

- o, Chemic ~
B 2-(4-mel
]
=8 Reaxys
o, Typeol
: Molecu

S[& 5] Linear

Molecu
Hide Details InChIK

‘Chemical Names and Synonyms

2-{4-methylsulfonylphenyl)-3-(3,4-dimethylphenyl)indolz
¥ Druglikeness

2 Bioactivity

m

£ In vitro: Efficacy (3)

Quantitative Results

Parameter Value Value Target Target

=1 () Unit Target subunit  Speci Tissue/Organ Cell Bioassay Dose Effect Reference (|

IC50 0.17 nM Cydooxygenase mouse Peritoneal Macrophage = Enzymology Bioorganic anc|
Z cavity inhibition Title/Abstract

1050 = 0.17 nM | Cydooxygenase Macrophage Current Medic|
2 TitlefAbstract

IC50 = 0.17 nM Cydooxygenase European Jou
2 TitlefAbstract

=
< m 3
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For more information please Contact

E-Customer Service

Theodor-Heuss-Allee 108
60486 Frankfurt/Main, Germany
Tel: +49-69-5050 4268

Email:_ pharmabiotechEH@elsevier.com
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