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Introduction What is Reaxys Medicinal Chemistry?

What is Reaxys Medicinal Chemistry?

Reaxys Medicinal Chemistry is a product that enables you to better
select the most promising compounds to advance in the Drug
Discovery process and abandon the wrong compounds earlier

Explore the pharmacological This can be used for:
effect of selected compounds

the assessment of new drugs
compound repurposing

lead identification

lead optimisation

Investigate the targets with
which the compound series
interacts

¢ Reaxys Medicinal Chemistry is all about connections between the bioactivity of
compounds and their targets and helps you choose the right compound to develop
during your preclinical work. We extract and index the following:

e The chemical structure, name, code, synonym of a compound
e Target information so you can explore Target affinity patterns of chemical compounds

¢ In vitro assays (binding, second messenger etc..) and Cell based assays for example :
Aggregation, Angiogenesis, Apoptosis, Cell differentiation, Cellular Cycle,

¢ Animal models of disease, like ovariectomized rat in osteoporosis, treatment of
glaucoma, Xenografted animals with tumors to test and develop antineplastic drugs

¢ Pharmacokinetic and ADME Properties, like metabolic stability, Intrinsic clearance,
half life of elimination, bioavailability, In vivo clearance

e Toxicity, like, Cytotoxicity, cardiotoxicity, chronic toxicity
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Reaxys Medicinal Chemistry

Searches over 5 million unique
substances

25 million biological datapoints

from over 5,000 journals and over
90,000 Patents

When combined with Reaxys

» Searches over 50 million
unique substances

» Physical properties

* Spectra data

* Reaction information

» Plus all of the information in
Reaxys Medicinal Chemistry

¢ Reaxys and Reaxys Medicinal Chemistry are 2 separate databases

o Reaxys (without Reaxys Medicinal Chemistry) Searches over 50 million unique
substances, physical properties, spectra data, and reaction information

o Reaxys Medicinal Chemistry (without Reaxys) contains over 5 million substances, and
25 million biological data points from over 5,000 journals and over 90,000 Patents

¢ There is a combined interface for searching both databases at once.
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Search Forms
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¢ Ask Reaxys allows you to type in terms and then interprets the query and performs
either a substance or literature search*.

e Search forms can be customized with hundreds of different search fields by clicking the
Add/Remove Fields link.

e Perform a structure search by drawing the structure with one of 7 different Structure
Editors, or use the Generate Structure Template from Name link below the substance
box to generate a structure.

*Ask Reaxys will also perform a Reaction search if you license both Reaxys and
Reaxys Medicinal Chemistry
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Structure Editors
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e Structural queries can consist of complete structures or fragments and can contain atom
and bond query features.

e There are 3 structure editors that come with Reaxys and require no installation:
MarvinSketch, Elemental, and GGA Ketcher shown on the left.

e Reaxys can also be used with the 5 structure editors shown on the right. Connection
software is required and can be downloaded from the Reaxys infosite.
www.reaxys.com/info/support downloads.

e MarvinSketch will be used for the examples in this document.

e Consult the Reaxys Help file for more drawing tips.


http://www.reaxys.com/info/support_downloads

Introduction Heatmap

Heatmap

Heatmap Reactions Substances (Grid) Substances (Report) Targets Citations
I—b o 7= | 02, | Ix-axis: Targets Y-axis: Substances Select value type| MAX px v
Limit to ~ Exclude  Thumbnail
i glele(ele|e|2|g|2|e|e|2|e|2|2|glelgls MEIEIE
m | s|5|5(2|5|5|5|5|5|5[8|5|5|5|8|5(5(8(5| |Ig|B|2|2|¢
slg|g|glglg|lglg|g|g|g|e|lg|E|l8|E|B|a|B S g|5|2
ssssssss-ssssssss_s§§ sl5 2|35
[ A elEIREIEITIElIE|EI=I B & & EBIR| 2|2
[Reselect Al slele|elelelele|lEle|lE|EIlE|EIEIEIEIRIE|lEIR|=|2|28|n
(2|2 I2(2(2 12122 2 212 (22 2 5|8 e|lSlIElelalels
Structure View: il el I U o el el 6 = 5 - - | o s
BEEHEEEENEEEEEEEEEEEEEEE B E
Nemethyl-3-{4-wiflorometh... [7] |46 8.7 43 44
Nemethyl fluonetine [+] | ‘ | i [
(R}-N-methyl-3-pheny-3-{(c... [3] ]
S\N-methyi-3-phenv-3-J(a... [+ 47/49 n&,;il ]
| Substance— Value type
related X and Y axis Select value type| MAX pX v
Legend displav. column 5 |
s AEDIAN pX
Cage | Change Heatmap Axes ) | contro I S { ﬂVE?«‘\GDE pX
E| g;‘::‘:::‘::;ﬂf;ﬂ:m atency based on px value. Number indicates pX value. Xads: IM Fllter bv DX
| Low Activity IS S Hioh Activity ¥ ands: Es::uai‘ px Value pX{-log{Affinity))
B e ; Than o 61—15
Eff
o data. 7 1 a5\./8 115 15

umitto || Exclude |

e Substances — Click the Structure View box to display the structures. Click the
dropdown menu for details about the substance and for copy options.

e X and Y Axis Display - Substances are displayed on the Y axis and Targets are
displayed on the X axis by default. Select different options in the dropdown menu.

e Column Controls — Click the dropdown arrow for deleting and sorting options.
e Legend — View color coding legend.

e Value Type — Px values are calculated from data points. If multiple data points are
available for an assay/target you can select Max, Min, Median, or Average.

e pXvalue - A value calculated from experimental data points. This allows you to
compare data from different sources, different assays, or with different parameters. The
Px value is hyperlinked to the real data.

e Filter by pX value - Filter by Px value — Use the filter on the left side of the Results
page. Use the slider on the filter to limit results to a particular Px range.



Introduction Sort, Filter, and Analyze

Sort, Filter and Analyze
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e Filter - Filter by categories are displayed on the left side of the results page. Some
filters offer a By Value tab that allows you to type in a term. Some filters offer a More
link that allows you to refine using more details.

e Sort — Click to view and select sorting options.

e Analysis View — Click the Analysis View button on the Results page (above the
results list). Analyze results by any of the categories shown using histograms to see
how one category may relate to another.

Step 1 — Select a category for Histogram A from the dropdown menu(the bar will be displayed
in red and shows the number of relevant hits in your result list).

Step 2 —Select a category for Histogram B (the bars will be displayed in yellow and show the
numbers of hits per category in your result list that are a subset of the Histogram A list.

Step 3 - After analyzing various combinations, click Limit to (or Exclude).
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Save, Print, Export, and Report
1. Save a Query — Click Save in the upper right corner of the

Query page. This saves the query as an xml file on your
computer.

2. Save a Result list — Click the History button. Click the Store
link on the right side of the page. This saves the result list to
your Reaxys account. You can open the list again from the
History page.

pr@n. 3. Print the current page — Click the Print button located on the
button bar towards the left side. This will print the current
screen.

&

Bt 1 4. Export Results — Click the Export button. Select options for
format, range, and content. Available formats are xml, SD
file, and Excel. These files will be saved to your computer.

rameter f;i'i?) f:-:'fnn Unit  Target 5. A_dd Datato a Report — l\/!ou_sg over the res_ults. Click the red
= o triangle that appears near individual data points and
gtoe structures. Choose from the options that appear. You can
+Fatty acid select different types of data from different searches and add
st them to the same Report.

6. View a Report - Click the Report button. Arrange items with
the Show, Move up, Move Down, Remove links. Add text
using the Annotate link.

= 7. Send Report through email — Click the Send button on the
Report page and fill in the form. The report will be sent as a
zipped html attachment.

e Saving can be done from the Query Page, Reports page and History page. The
results are saved as xml files from the Query page and the Reports page. Inthe
History page, results are saved in Reaxys.

e Your results can be printed and exported in a variety of formats

¢ Exported documents contain the hyperlinked phrase View in Reaxys next to references
and Reaxys substance and reaction ID numbers. Clicking the link will automatically
open Reaxys and begin a search.

e The Report feature lets you instantly select specific results of interest and copy them to
the clipboard. These results can be annotated and immediately emailed to colleagues.
(Note: colleagues do not need to have a Reaxys license in order to view the reports).
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Pharmacokinetic Content Overview

PK Substances and citations

" >71000 Substances
* >33000 Citations

PK Parameters

>250 Parameters
* >780000 Data points

Humann, rat, mouse,
Guinea pig, e.coli,
rabbit, swine, etc.

«RMC PK content datapoints breakdown by Parameters (top 20)>»
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e Reaxys Medicinal Chemistry covers over 250 different PK parameters and over 780000

data points

e This covers over 71000 substances and over 33000 citations

o The species covered includes Human, rat, mouse, bovine, guinea pig, etc.

¢ The relevant search fields are Measurement Parameter and Bioassay Category.
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Search for Pharmacokinetic Data
@‘l Structure

MedChemistry As drawn
CH 2 ® Substructure
on heteroatoms
Add a structure o ® on all atems

box to the form/ Ni1 Similarity

Add to Query: Structure
Create Structure Template from Name

Insert/ Remove Properties
Define the "MedChemistry” query layout

Find any property  bioassay

= Reaxys
- Bioactivities
= Medchem
Bioassay Category (DAT.CATEG)

Ad d a f| eld ‘/ Bioassay Subcategory (DAT.AFTYPE)

Bioassay Name (DAT.ANAME)
to the form Bioassay Animal Model (DAT.MODE!
Bioassay Details (DAT.ADESC)

- Bioassay Population (DAT.BSTATE)

Add/Remove Fields.. toassay Fopulation (DA

Bioassay Category is v pharmacokinetic Measurement Parameter is v cmax

Query #1 Query #2
Substructure + ‘Bioassay Category’ field Substructure + ‘Measurement Parameter’ field

o Perform 2 searches using the same structure and 2 different search fields (Bioassay
Category field and Measurement Parameter field)

e Click the Medicinal Chemistry button to open the Bioactivities form.

e Add a structure box to the form by clicking the Structure link on the Add to Query bar
below the form. Draw the structure shown above. (Alternatively, you can use the Create
Structure Template from Name link below the structure box and cut/paste the following
name 3-methylideneoxindole). Select Substructure on all next to the structure box.

e From the Bioassay Category field, click the Lookup link and then select
Pharmacokinetic from the pop-up box. Click Transfer. (If you do not see the field on
the form, click the Add/Remove fields link below the form, search for the field in the pop-
up box, click the fieldname, click the Add button, and then click the Save button.)

e For the second query, use the same structure, but delete the entry in the Bioassay
Category field, and then type cmax into the Measurement Parameter field.
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View Pharmacokinetic Data

View Pharmacokinetic Results

N p——

£ Bioactivity J
. = g | @ |I— Enlarge ) {
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" Available Data Value  Va D
GCH{ ) rCH, o Parameter (qual) | (a\ % Pharmacokinetic (17)
F N Bioactivity Cmax 26/ Quantitative Results
W
?;NE:IS?? ‘ Parameter Y:l',';,f) :::;ﬁt) Unit  Species
Use/Application (330) Cmax 2.7
Cmax 438 ng/mL human
Cmax 24
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1 Wy e e
2. The second search'retrieves only
Cmax metabolism and PK data
1.The first search retrieves PK data

4 Bioactivity
£ Pharmacokinetic (128)

Quantitative Results

Value

Parameter (qual)

% Inhibition | NA

Cmax

Auc

Tmax

Value
(quant)

ifferent parameters

Unit

ng/mL

ng.h/mL

hour

Species

mouse

human

human

human

Route of
administration D€
oral 100
administration ma/kg
oral 50 mg
administration

oral 50 mg
administration

oral 50 mg
administration

Dosing
regimen

Single

Single

Single

Single

Population Refe
Biool
Titley
Healthy Type
Title)
Healthy Type:
Titles
Healthy

Route of

administration

Dose of the
compound

Dosing
regimen

Population group

Ty .
e used in PK

Here are the results of the 2 queries shown on the previous page

¢ When you perform a query from the Bioactivities form, the results appear in Heatmap view
by default. Click the tab for Substance Report view to see substances and their properties.
You can enlarge the substance display by clicking Zoom.

e Click the Bioactivities link to view the data.

¢ Notice that the results of the first query retrieved only PK data and different parameters.

e The results of the second query were limited to only Cmax data and covered PK and

metabolism.

PR —
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Metabolism Content Overview

Metabolism Content Overview

substances & citationsjll Parameters Occurrence

Quantitative information

ics0
>120000 Substances | |.wes: isison
>29000 Citations S

clint

biodistribution
Parameters & data pts %0025;

x0025; metabolic stability
>400 Parameters ety
609000 Data Points e

ki
Targets =
>2200 Targets P
Plus Target Species &1 | concentration

. fold-increase

CEII LlneS transport ratio

ratio

protein binding (x0025:)

71086
48082
46591
45043
36569
36556
22639
20980
20203
19756
18667
17939
16986
15219
14990
14305
13323
11920
11507

8218

7837

7678

£ Metabolism (17)
Quantitative Results

value Vvalue

Parameter (qual) (quant) Unit

Vmax 4.7 pmol/minfmg
protein

Km 19.57 M

Clint 0.2402 pL/min/mg
protein

12 = 32 hour

Ki 33 pM

Target

Cytochrome
P450 2C

Cytochrome
P450 2C

Cytochrome
P450 2C

Cytochrome
P450 2C19

Species

human

human

human

human

human

Qualitative Information

Tissue fD-J

liver
liver

liver

liver

£ Metabolism (2)

Qualitative Information

1of2 Assay
Description

Citation

20f2 Assay

Description

Citation

Partition Coefficient of the compound was determinec

Quinn; Neiman; Beisler
Journal of Medicinal Chemistry, 1981, vol. 24, #5 p
Title/Abstract  Full Text Show Details

Partition Coefficient of the compound was determinec
S. P. Gupta

Chemical reviews, 1994, vol. 94, =6 p. 1507 - 1551
Titla/&hetrart Full Tavt Chaw Nataile

Reaxys Medicinal Chemistry covers > 400 different metabolism parameters and over

609000 data points.

e This covers over 120000 substances, over 2200 Targets and over 29000 citations

e The species covered includes Human, rat, mouse, bovine, guinea pig, etc.

e The relevant search fields are Measurement Parameter and Bioassay Category.
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Search for Metabolism Data
@.} Structure

MedChemistry As drawn

CH 5 ®' Substructure
on heteroatoms|

' on all atoms

Add a structure 0 Simaarty

box to the forrr/ NH

|Add to Query: Structure

Create Structure Template from Name

Insert/Remove Properties

Define the “MedChemistry” query layout

Find any property bioassay

= Reaxys
= Bioactivities
= Medchem
Bioassay Category (DAT.CATEG)
/ Bioassay Subcategory (DAT.AFTYPE)
Bioassay Name [DAT.ANAME)

Add a field
Bioassay Animal Model (DAT.MODEL
to the for Bioassay Details (DAT.ADESC)
Add/Remove Fields. } Bioassay Population (DAT.BSTATE)

Bioassay Category | is v | metabolism/transport Measurement Parameter is ¥ | clint

Y

Query #1 Query #2
Substructure + ‘Bioassay Category’ field Substructure + ‘Measurement Parameter’ field

o Perform 2 searches using the same structure and 2 different search fields (Bioassay
Category field and Measurement Parameter field)

e Click the Medicinal Chemistry button to open the Bioactivities form.

e Add a structure box to the form by clicking the Structure link on the Add to Query bar
below the form. Draw the structure shown above. (Alternatively, you can use the Create
Structure Template from Name link below the structure box and cut/paste the following
name 3-methylideneoxindole). Select Substructure on all next to the structure box.

e From the Bioassay Category field, click the Lookup link and then select
Metabolism/transport from the pop-up box. Click Transfer. (If you do not see the field
on the form, click the Add/Remove fields link below the form, search for the field in the
pop-up box, click the fieldname, click the Add button, and then click the Save button.)

e Forthe second query, use the same structure, but delete the entry in the Bioassay
Category field, and then type clint into the Measurement Parameter field.
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View Metabolism Results-(Filter)

Quantitative Results :1
Value Value 3 = ‘i . .
Parameter (qual) = (quant) Unit Target Specnesf} H|St0ry _ DISpIay
1142 mouse E the reSU|tS Of the
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% < 10 Cytochrome | human i
Inhibition P450 3A £ Metabolism (2) Jg
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3
i
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Two ways to filter by parameter

1 . L 2. Use the filters
& =1 ';:i
_ Gimitlo [exciuse miinlii%i_ on the left

Refine on Parameters}

Filter by: . sort by | Occurrence ¥ t

{b Substructure Value | Occurrence E

- E § 200 L4 :mt ;: (}

[~] =] [=] 'Select a column. PCTogURmme | M 2 y
e

- L P
! ‘Then click ‘Limit to’ '

o Perform 2 searches using the same structure and 2 different search fields (Bioassay
Category field and Measurement Parameter field) as shown on the previous page.
Notice that the first set of results contains Clint data along with other parameters.

o Filter results by parameter - Click the History button and look for the results of the first
guery (Bioassay field).Click the View link that is aligned with the number of bioactivites
(link is located on the right side of the History page). This will open with the Heatmap
view.

e One way to filter is by selecting a column in the Heat map and limiting results to that
column.

e From the Bioassay Category field, click the Lookup link and then select
Pharmacokinetic from the pop-up box. Click Transfer. (If you do not see the field on
the form, click the Add/Remove fields link below the form, search for the field in the pop-
up box, click the fieldname, click the Add button, and then click the Save button.)



In Vitro Efficacy

In Vitro Content Overview

In vitro Efficacy Content Overview

Parameter
Value

Unit

Target
Species
Tissue/Organ
Cell
Bioassay
Dose

Effect

Qualitative Information

Parameter Occurrence
qualitative 7939042
ic50 5365001
ki 1708230
x0025; inhibition 1348484
mic 950463
ecs0 889608
activity 676825
x0025; 380136
picS0 293031
pki 292802
emax(xD025;) 136659
kd 132840
§is0 123937
eds0 117518
zZi 104878
ratio 95888
concentration 85518
mic90 75327
pecs0 71162

Quantitative information

4 In vitro: Efficacy (8)

Qualitative Information

10of 65 Assay

Description

Results

Citation

Effect : |agonist

Target : Sprague-Dawley rat primary cerebellar grani
Bioassay : buffer control well-plated cells incubated

evaluated by measuring cAMP formation in supemati

title comp. slightly decreased cAMP formation (figuré

Fici; Wu; VonVoigtlander; Sethy, vimala H.
Life Sciences, 1997, vol. 60, = 18 p. 1597 - 1603

Title/Abstract

Full Text

View citing articles S

4 In vitro: Efficacy (8)

Quantitative Results

value
Parameter (qual)
ECS0
%
Inhibition
pICS0
IC50 =

r::.::t) Unit
510 M
31

465

13967 | pM

Target

ERruet subunit

Androgen
receptor

Constitutive
androstane
receptor

Constitutive
androstane
receptor

Tyrosinase

Species

Saccharomyces
cerevisiae

mushroom

e The in vitro efficacy information comes from over 318000 citations and covers over 5
million substances and over 41000 targets. There are over 22 million data points.

¢ Results include parameters, unit, value, target, species, tissue/organ, cell, bioassay,
dose, and effect.
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Search for In Vitro Efficacy

Search for In Vitro Efficacy

Search for antiproliferative and antineoplastic in vitro

efficacy information on this scaffold

|pharmacokinetic (787550)

Structure "Im Click antlneOp|aStIC, search
Soarch fors [ for antiproliferative, hold
® Substructure - — — down the Control key and
on heteroatomg .‘.. C“Ck on it.
/ N N ® on all atoms R_l—
eaxys
N/)_ NH Search for: |antiproiferative [
- [antprofferaive (324451) Y
antipromastigote (417) |
antiproteasomal (30) ‘
; antiproteolytic (10)
/ | Reaxys
search for: |
Substance Effect is v 'antineoplastic'; antiproliferative Lookup X Vit (efficacy) 22120467)
) - — : 3 lin vivo (animal models) (1026535)
Bioassay Category | Is v lin vitro (efficacy) Lookup X metabolism/transport (608988)

toxicity/safety pharmacology (2040009)

e Search in vitro efficacy information on the scaffold shown above.

e Draw the structure and set it to Substructure on all atoms.

e Use the Measurement Parameter field and the Effects field
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View In Vitro Efficacy Results- (Report)

Report
1. Check the Sybstances (Report) tab 3. Click the ‘Report’ button

i - — =) #) == =] el | & Lm
Substances (Grid) Substances (Report) arge Citations Print Unds  Open Save  Regroup| Send Send to Elsevier  Clear all

4. Edit the report and then click the ‘Send’ button to
email the report as a zipped html file
- These facts
- These facts, the structure an:l{bader data
9% = 4 % %
¢
TGl 0.0001 M E
| ©{ 2.Select data points
Yo = 99 Y ;
:
_w‘ﬁ._\_,__fu.—n_,__‘_fﬂ\mﬂ,‘,—J

value Value -
Parameter (qual) Unit

(quant)
1C50 = 7.6 uM — -
o
s = 103 o :

- This fact

- This fact, the structure and hea:ér data

o Click the Substances (Report) tab. There are only 8 hits, so you can easily create a
report for these substances.

o Click the Bioactivities link for the first substance. Move the cursor to the column header
near Parameters for the first set of in vitro Efficacy data. Click when you see the red
triangle, and then select an option. This will select the whole set of data.

¢ Click the Bioactivities link for the 4™ structure. Select only 2 rows of data this time.
Move the cursor to the white box on the left side of the row. Click when you see the red
triangle and select an option. Repeat with another row.

o Click the ‘Report’ button. Edit the report by moving, deleting, or annotating selections.
Click the ‘Send’ button to send the report as a zipped up html file. The recipient of the
file is not required to have a Reaxys license.



In Vivo Animal Model

Content Overview

In Vivo Animal Model Content Overview

Experimental

Unclassified
Experimental
Disease

Disease

£

experimental body function

rY

+

experimental digestive sy

£3

experimental cardiovascull

experimental disease by &

£

experimental ear nose throl

e

experimental endocrine dis

4

expenmental eye disease

£

experimental mouth diseas{

+ expenmental musculoskelg

+

experimental neoplasm

£

experimental neurologic di

£

experimental respiratory di

it

experimental skin disease

4

experimental urogenital dij

Abortion

active avoidance test

Adhesion formation (tissue, organ)
Analgesia

Angiogenesis

Anoccoccygeus muscle contraction
antioxidant activity
anxiety/defense test battery
apomorphine test
Apomorphine-induced climbing
arachidonic acid-induced ear edema
blood flow

blood level

blood pressure

body temperature

brain level

Bioassay Animal Model is

N

Results display the
following categories:

Parameter

Value

Unit

Animal Model

Species

Route of Administration
Dose

Dosing Regimen

Effect

Lookup X

e There are about 400 different animal models in Reaxys Medicinal Chemistry.

e The in vivo information comes from over 80000 citations and covers over 330000
substances and almost 2000 targets. There are over 1 million data points.

¢ Results include parameters, animal models, species, route of administration, dosing, and

effect.



In Vivo Animal Model

Search for in Vivo Data

Search for In Vivo Data

Structure

Find dosing information on

As drawn
X ©sewewe N substances containing this
A7 N ® on ai atoms structure administered
" Simila . . .
Asa y " intraperitoneally and used with

a specific animal model

Substance Route of Adm.  is v jintraperitoneal admin| |

Start typing directly
into the ‘Route of
Administration’ field
and select the term
from the drop-down

intraperitoneal drug administration
intraperitoneal infusion
intraperitoneal injection
intraplacental drug administration

Type the model name and
reaxys Click the Search button

Enter search term: paw inflammation || seancw |

The name will be found
within the hierarchy of terms

Enter search terdy: paw inflammation

= Experimental Disease [ smancu |
+ experimental disease

# Unclassified ExperimentallDi ¥ @ Experimental Disease

¥ @ Unclassified Experimental D

al paw inflammation

Lookup K

Bioassay Animal Model is v

o There are several fields that can be useful when looking for in vivo data, for example:
Bioassay Category, Bioassay Animal Model, Route of Administration, Dosing Regimen,
Biological Species.

e Draw the structure above and set it to Substructure on all atoms.

o Use the Route of Administration field. Start typing intraperitoneal and then select
intraperitoneal administration from the drop-down menu.

e Use the Bioassay Animal Model field. Click Lookup. Type paw inflammation and then
click the Search button. Click Transfer. Click Search Bioactivities.



In Vivo Animal Model View in Vivo Results — Export to Excel

View In Vivo Results — (Export to Excel)

value Value - - - Route of Dosing i i
Parameter (ool (quant) Unt AnimalModel  Species _4nO . Dose e Examples of in vivo
% Max 23 experimental paw | rat intraperitoneal 30 Single resu I ts
inflammation administration pmol/kg
Value  Value - Animal r Route of Dosing
R (qual) (gquant) Lo Model SEEEe administration Lz regimen Effect
% 83 experimental = rat intraperitoneal 50 mg/kg Antiinflammatory
Inhibition paw administration
inflammation
g - Knimal - Routeof Dosing |
IR (qual) (quant) R Model TEE= administration 1=z regimen
Emax{%) 94 experimental | rat intraperitoneal 11 Single
paw administration mg/kg
inflammation
> Export contains (v Include structures
— ; ~ All available data
H [} |} g @\ Q Identification data only
Limit b Exclude] Export Print  Zoomin  Zoom out D st I
Choose XML* RDFile S;Ie:t :;:Y
format Microsoft Word SD/Molfile*
Export to Excel ® Mcrosoft Bxcel” () Smiles oy :
P Select ‘Hit Data Only
A B c D E F G
Substance
i iological Suk L Dosing Measurement)
1 1 Structure Name Species  Dose Route of Adm. Regimen  Parameter
Structures are displayed as T ey
Sm||es St”ngs [Ye) that the data 0)[C@H)(C{=0)0C)C Measureme 0.380000 intraperitoneal
. . 2 @@)1{[H])CIC@)1{[H] nt mouse mumol/kg administration Single % Inhibition
can be used in multiple
. . CNICCN[CC1)C{=0)C1 intraperitoneal
appllcatlons 3 |=CC2=CC(C)=CC=CIN1 Hot plate rat 30mumol/kg administration Single % Max
CNICCN(CCL)C{=0)C1 intraperitoneal
4 =CC2=CC(Cl)=CC=C2N1 Hot plate rat 100 mumol/kg administration Single % Max
CNICCN(CCL)C{=0)C1 intraperitoneal
| 5 |=CC2=CC(CI)=CC=CIN1 Hotplate  rat 300 mumol/kg administration Single % Max

¢ Some of the Animal Model results are shown above.
e Export these in vivo results to Excel by clicking the Export button.

¢ Notice that the export box shows that 3 file types can be used with bioactivity data (they
are marked with *). The file types are Excel, SD/MOLfile, and xml file.

e Select Hit Data Only. Your query included in vivo-related fields. Therefore the results
display this as “Hit Data”.

e Even though the form shows that “Include Structures” is checked, the export will not
display the structure images. Instead they are shown as smiles strings. This makes it
easier to use the exported data with several different types of applications.

e Export limits are set to 5000 for XML, SD, RD and SMILES formats, and 1000 for other
file types. The Fact export limit is at 10000 occurrences.



Toxicity/Safety Pharmacology

Toxicity/Safety Pharmacology Content Overview

Toxicity/Safety Pharmacology Content

ic50 573544
mic 431056
qualitative 198222
x0025; inhibition = 138773
giso0 85871
Id50 70083
zi 67756
ec50 43652
50 32443
lc50 29467
%0025; 29036
mic90 28821
pics0 26224
mic50 25797
mortality rate 19663
tai 18218
activity 15742
pQiso 13128
ap (x0025:) 11822
Parameters

Over 2 million bioactivities from over 400000
substances with over 3000 targets from almost

70000 citations

Parameter
Value

Value

Unit

Target

Target subunit
Species
Tissue/Organ
Cell

Bioassay Dose
Effect

cryoprotective
cytolytic

cytostatic
cytotoxic
death
dermatologic
development
embryotoxic
estrogen
fetotoxicity
fungistatic
fungitoxic
gametocytoc
genotoxic
germination
hair growth

abortifacient
acaricidal

alkalosic
allergenic
anabolic
anaesthesic
analgesic
angiogenic
anorectic
anti-adenovir
anti-als

anti-arterioscl
anti-bvdv
anti-chagas

anti-dengue
anti-dengue-

Effects

adulticidal activity

anti-alzheimey

anti-chikungd

proliferative
protective
radioprotective
reproductive effect
resorptive
scavenging
sensitizing
spermicidal
sporacidal
teratogenic

toxic

toxic : acute

toxic : chronic
tuberculostatic
tumorigenic
ulcerogenic
vascular disruptive
vasoconstrictor
vasodilator




Toxicity/Safety Pharmacology Search for Toxicity/Safety Pharmacology Data

Search for Toxicity/Safety Pharmacology Data

Search for tox/safety pharmacology
information on this scaffold

Structure
=% Oravim
on heteroatoms: Reaxys
* on all atoms
Y Suniarty Search for:
N [in vitro (eﬂ;i'cacy} (22120467) |
H in vivo (animal models) (1026535)
metabolism/transport (608988)
pharmacokinetic (787550)
_— B [ toxicity/safety pharmacology (2040009)
Bioassay Category | is M Lookup

e Search in vitro efficacy information on the scaffold shown above.
e Draw the structure and set it to Substructure on all atoms.

¢ Use the Measurement Parameter field and the Effects field.



Toxicity/Safety Pharmacology Toxicity/Safety Pharmacology Results - Heatmap

View Toxicity/Safety Pharmacology Results —
(Heatmap)

5 zlz|2 5
= = - B A
= g . glZ|8|% 8|3
HEHMEEEHEEEEHEEEEEEEEEEEEESEEE
Examples of parameters
. . Degelect Al I
Click to view the Ee— 5
X(Hog(Affinity)) XClog(Affinity) active structures '
. 1—15 45—15
B > :
i 4.5 8 115 15 s 4.5 8 115 15
| umitto |[ Exclude | [ umitto || Exclude |

Filter to eliminate the least active

compounds Sort the ic50 column to
view the most active
—— compounds at the top
byValue | by Group
2 o 1 | | Filter to limit the I
Wlbt::ep::ﬁ““ms 3 IISt to human' Sort Ascending on this Column
(no entry given) 505 related I’eSU|tS Sort Descending '&W‘

_ Limitto | [ Exclude |

Delete Column

View the Heat map. Set the x-axis to Parameters. Notice the variety of safety-related
parameters that are displayed.

Filter the list by pX value. (The pX value is calculated from experimental data points.
This allows you to compare data from different sources, different assays, or with different

parameters. The Px value is hyperlinked to the real data). Use the filter on the left and
slide the filter to about 4.5 to eliminate the least active compounds.

Filter by Biological Species to view only human data using the filters on the left.

Sort the ic50 column in descending order by clicking the arrow for the drop-down menu.

View the active compounds by clicking the box next to Structure View. Enlarge a
structure by single-clicking on the structure.

Select the 7 active compounds by clicking in the grey area around a structure. This will
highlight the row. Then click the Limit to button towards the top of the screen.



Toxicity/Safety Pharmacology Toxicity/Safety Pharmacology Results - Heatmap

View Toxicity/Safety Pharmacology Results —
(Heatmap)

=

Click a pX value in the Heatmap to view the data

2 Toxicity/Safety Pharmacology (1)

Quantitative Results
value Value
(qual) (quant)

| ICS0 253 aM NPM- Karpas | Cellftumor cell:
ALK 299 proliferation/viability/growth

Parameter Unit Target Cell Bioassay

Return to the original heat map (before any filtering was done)

Quantitative Results

value Value -
Parameter (qual) (quant) Unit

LD50 = 125

mg/kg

Select a parameter (for example:
LD50, LC50, TD) and sort the column
in descending order. Click to view a
data point. Grey cells will also take
you to data.

Each pX value represents a data point. Click the px value to open the substance record
and view the actual data.

The Breadcrumbs will take you back to lists you have been creating. Click the first
breadcrumb to return to the original result list (before any filtering was done).

Select a parameter in the Heatmap (for example LD50, LC50, TD) and sort the list in
descending order. (You could also filter to see only the parameters you want). Click a
cell to view the data. Grey cells will also take you to data. In some cases, grey cells
indicate that there is only qualitative data, not quantitative data.
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Exploration of a Lead Series of Compounds

Structure

Within NK, the 3,4-dichlorophenyl

% Substructure

. ; aneecsond | JrOUP appears to be important as
— structural feature
H H

e Are there more target classes in which

the dichlorophenyl- play an important
e role?

e Does the 3,4-dichlorophenyl cause a
certain activity profile?

% o Are there other di-substitution
patterns, other than 3,4- with a
% (\F_sﬂtrong pharmacological response?

N

i cl L b AT
? ~ W e Are other 3,4-diX Phe
' 0 structures known and what

A\ > o
__{ "‘.CHQ Is their pharmacological
Q profile?

e There is a lot of information available regarding Tachykinin receptor 3 (NK3) (Neurokinin
receptor 3) and substances that have the 2,3-dichlorophenyl group.

¢ Use Reaxys Medicinal Chemistry to find other targets associated with these compounds
to determine their pharmacological profiles.

¢ Then determine if there is any information to support that making changes to the
structure (different substitution patterns or different halogens) might impact the
pharmacological response.

e Begin the workflow by performing a substructure search on the structure shown above.



Workflow Target-Activity Profile of 3,4-dichlorophenyl Substances

Target-Activity Profile for Substances
Containing the 3,4-dichlorophenyl Fragment

The grey bars indicate the
Sort the ‘Actvities’ number of bioactivity data
Histogram by value  [JiiX ornamavseview ~|  points for each target listed

>8 -

57- opioid kappa recepto...

net
>6 -

neurokinin 2 recepto... 1 I
o Sort by | Value :
v s PRy i
>12-13 Y & 1] neurokinin 1 recepto... T e
neurokinin 3 recepto... |
>11-12 ini ept
>10- 11 chemokine ccr3 recep.
dat {—
>0-10
sert { T
|
1
-

55 - chemokine cor2 recep...

histamine 1 receptor
=4 -

>3-
>2 -

dihydrofolate reduct... -

]

chemokine ccr5 recep...

opioid mu receptor -

.
M W s o N @ w

voltage-gated potass...

I I B B e i bradykinin 1 recepto... 1

0 10,000 20,000 L
10,000

=]

HistogramA ~ AcCtivity

Histogram B Targets

The yellow bars indicate the number of
bioactivity data points with a pX value
between 6-14 for each target listed

¢ Open the Analysis View.
e Set Histogram A to Activity and then Sort it By Value.
e Set Histogram B to Targets.

¢ Inthe image above, the higher activity values are selected (in red). You can see that
they mostly correspond to the neurokinin receptors.

o However, there is also target data for the other roughly 30% of this list of compounds.



Workflow Other Target Classes for 3,4-dichlorophenyl Substances

Are there more Target Classes where the 3,4-

dichlorophenyl fragment plays an important
role?

The 3,4-dichlorophenyl group is
also involved in off-targets....mainly
CNS-related

neurckinin 2 recepto...
neurokinin 1 recepto...
neurokinin 3 recepto...
chemokine ccr3 recen. ..

dat

sert

opicid kappa recepto...
net 1 I

chemokine ccr2 recep...

histamine 1 receptor

dihydrofolate reduct...

Off targets/CNS Adverse Effect:
Addiction/psycho stimulent

Off targets/CNS Adverse Effect:
Attention/perception

chemokine co5 recep...
voltage-gated potass...

bradykinin 1 recepto...
prokineticin 1 recep...

IC] off targets/CNS Adverse Effect:
Learning/memory

dopamine 2 receptor
S-hydroxytryptamine ...
S-hydroxytryptamine ...
neurokinin receptor

histamine 3 receptor

chemokine ca2b rece...

Select the targets shown here.
Click ‘Limit to’.

¢ The Targets Histogram contains many pages. Use the arrows at the bottom of the
Histogram to view some of the other targets associated with these compounds.

e Some interesting ones are shown above. Select these targets and click the Limit to
button.



Workflow Explore Other Targets

Explore Other Targets

Sort the NK3

£ columniin . L

5 : Use the thumbnail to determine if any

i descending

é order sunstances that correspond to the NK3

column also show up in other columns

Select Column

Thumbnail Panel

Sort Ascending on this

Delete Column

= 5] / 5 5] 5 : £ £
” = 13
/ £ 2
/ : i i
/ MDL 105212 [~ [ 3]

‘/ o, O \

EHI 11 ““ﬁ—-l". +Jrisopropenyh2{ 3H)- bensmdasolone
- o
. . S -
Histamine 1 . o) Opioid mu

receptor C‘%% QL{“‘ receptor

o Determine if the selected targets have any substances in common with the NK3 target.

e Use the Thumbnail to get an overview of the Heatmap. Find the sorted NK3 column
and look for other targets.

e Only 2 were found here. This means that there are lots of compounds active on NK3
that haven't been tested on other targets.



Workflow

Other di-substitution Patterns for 3,4-dichlorophenyl Substances

Are there other di-substitution Patterns with a
Strong Pharmacological Response?

2,4-dichlorophenyl

2,5-dichlorophenyl

2,3-dichlorophenyl

Cl

A

Canabinoid receptor
(1 and 2)
Melanocortin 4

5-HT 2C
Amyloid precursor
protein (App)

H
H Cl
H al
A
Dopamine
receptor (2 and 3)

p38a

cannabinoid 1 recept...
cannzabinoid 2 recept...
corticotropin releas.
melanocortin 4 recep...
cytochrome p450 334
ptplb
dipeptidyl peptidase...
gsk3 beta
peroxisome prolifera...
chemckine cor3 recep...
chemokine cord recep...
melanocortin 1 recep...

g-protein coupled bi...

app

S-hydroxytryptamine ...
cannzbinoid 1 recept... 1

cannabinoid 2 recept...

ionotropic gamma ami...

sart

met

asht

11-beta-hydroxystero...
thrombin -

chemoking ca3 recep...

voltage-gated potass... map2kl
peroxisome prolifera... Shydrocytryptamine ...
melanocortin 5 recep... cdkdfeydlin

dopamine 2 receptor
dopamine 3 receptor
P&x7 receptor

p3sa
S-hydroxytryptamine ... 1
cannabinoid 2 recept...
renin

kdr
S-hydroxytryptamine ... 4
cannabinoid 1 recept...
sert
S-hydroxytryptamine ...
dopamine 2 long rece...
chemokine o2 rece...
b-raf

¢ Use the same ideas presented on the previous 3 slides to search for other
dichlorophenyl substances...... as well as di-x-phenyl compounds.




Practice Exercises

Practice Exercises

I.  Search for PK data. Find substances like these with any kind of attachment on the 4
position of the piperazine ring and an N or O for the oxazepine (or diazepine). Search
specifically for the following parameters: AUC, Cmax, t1/2, or Tmax.

Cl

S P SR
— N a M o |
(“) j\w\j ,j)m"ﬁ

" NH NH

— ,O_T_,

o

HO 0 CH,

3

1. AKT1 inhibitors. Find substances that inhibit AKT1 and are less active on AKT2.

lll.  Cytochrome P450 Inhibitors. Find substances that contain the following substructure
and have been tested and shown to have inhibitory activity on Cytochrome P450 targets.

_A

A
LII

TA M
H



Practice Exercises

Search for PK Data

Search for PK data

Exercise 1

Find substances like these with any kind of attachment
on the 4 position of the piperazine ring and an N or O for
the oxazepine (or diazepine). Search specifically for the
following parameters: AUC, Cmax, t1/2, or Tmax.

g eNEal
SR vge!
. e

HO

O
T

@

MedChemistry

Add to Query:  Structure

1. Click the Medicinal Chemistry button. Click the
Structure Box to open the Structure Editor.
MarvinSketch is used in this example. (If the Structure
Box is not displayed, click the Structure link below the
Bioactivities form to add a structure box.)

Tu_nplates|

0 [0 Tempiate Library... Cti-T
Pr Reaxys Generics...

Groups...

2. Use the Template Library and find an appropriate
template in the Heterocycle section.

H
¥

\

MH

30




Practice Exercises

Search for PK Data

Atom list

3. Use the Lasso tool to select the nitrogen (as shown).
Then click the Periodic Table button, click the Atom List
button, and then click the N and the O. Click Close.

i

)

MMH

4. Use the Benzene tool to add a ring and the Bond tool
to change the single bond to a double bond and to add a
single bond.

[M.0]

Ll i1

Templaed

0 [ Template Library... Ctri-T
Pr Reaxys Generics...

Groups...

5. Use the Template Library and find an appropriate
template in the Heterocycle section and add it to the end
of the methyl.

[M.0]

= h

(]

I=

31




Practice Exercises

Search for PK Data

v

H B B

T

6. Allow attachments on the N (shown below) by selecting it
with the Lasso tool and then typing the following 3 keys
from the computer keyboard: [.] [S] [6]

(=6}

Transfer Query

* Substructure
on heteroatoms

*) on all atoms

7. Click the Transfer Query button. Select Substructure on
all atoms.

8. Use the Measurement Parameter field. Click the Lookup
link. Inthe Search for box, type auc. Then select auc.
Type cmax. Then hold down the Control key and select
cmax. Type t1/2. Then hold down the Control key and
select t1/2. Type tmax. Then hold down the Control key
and select tmax.

Measurement Parameter is Y auc;ocmax; 12 tmax’

Search Bioactivities

9. Click the Search Bioactivities button.

X axis: | Parameter v |

Y axis: Substances v

Crorly J Cance

Change Heatmap Axes (=

10. In the Heatmap, change the view to X=Parameter and
Y=Substances. Click Apply. Click a grey box in the
Heatmap to view the specific PK data for that substance.




Practice Exercises AKT1 Inhibitors

AKT1 inhibitors

Exercise Il AKT1 inhibitors. Find AKTL1 inhibitors that are less
active on AKT2. You are only interested in human data.

= 1. Click the Medicinal Chemistry button. Use the
@4 Target Name field and type the following: aktl;akt2.
edchemsty The semicolon represents the OR data operator.

Target Hame | i= Y |akti;akt2

Results: About 8426 substances.

Target Species 2. The results open to the Heat map showing 2
columns (AKT1 and AKT 2). Filter the results so
that only Human Target Species is represented.

Results: About 5111 substances.

bovinae 8
rat 1
(no entry given) 5017

G ) s

Select Column 3. Sort the AKT1 column to view the most active
Sort Ascending on this Column compounds at the top by clicking the down arrow
EORT Dl b 3 o thas Cokim and selecting Sort in Descending order.

Delete Column '45




Practice Exercises

AKT1 Inhibitors

akt?

Select Column

4. Sort the AKT2 column to view the least active
compounds at the top by clicking the down arrow
and selecting Sort in Ascending order.

5. View the thumbnail to get an idea of the relative
numbers of compounds and activities.

Deselect All

Structure View: || =

[«
[4] aktz

[14C]-Motesanib [=]
EX-320 [=]
6-phenyl-5-{4-[4-... [=]
Merck-1 [=]
N-{7-Cyclobutyl-... [=]
UCN-01 [=]

Casein Kinase Ii... [=]
24480180 [=]
N-{7-Cyclobutyl-... [=]

Structure View: ||

[4] akt1
|1| akt2

L]t
= 000

=
2
&

6. There are 24 compounds at the top of the list that
show the greatest difference in pX values (active on
AKT1 and less active on AKT2).

7. Select these 24 substances by clicking the
substance name to select the row, and then clicking
the Limit to button.




Practice Exercises Cytochrome P450 Targets

Cytochrome P450 targets

Mine RMC for Cytochrome P450 Targets.
Exercise lll Find substances that contain the following
substructure and have been tested and
shown to have inhibitory activity on
Cytochrome P450 targets.

Ol 1. Click the Medicinal Chemistry
B button. Click the Structure Box to
open the Structure Editor.
Add to Query: Structure MarvinSketch is used in this

example. (If the Structure Box is not
displayed, click the Structure link
below the Bioactivities form to add a
structure box.)

2. Draw the structure shown here. “A” is

25 dravm a label for “Any atom” (except
* Substructure hydrogen). Use the settings for
on heteroatoms Substructure on all atoms.
__ *' on all atoms
H Similarity
3. Use the Substance Action on Target
Substance Action on Target | = v | linhibitor field. Click the Lookup link and select
inhibitor.
4. Use the Target Name field. Click
Target Mame | is ¥

Lookup. Type in cytochrome p450
and click Search. Click Transfer.
Click Search Bioactivities.

|
Reaxys

Enter search term: cytochrome p450 | SEARCH

Search Bioactivities




Practice Exercises Cytochrome P450 Targets

5. Use the Analysis View to determine
Iﬁl Open Analysis View % which Targets have the highest
activity values. Set the Histograms to
Targets and Activity. Click the bars
for activity between 5-10. Click Limit
to.
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