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What are the Known Activities of my Chemotype on Non Primary Target
Classes?

An Apoptosis inducer ‘chemotype’ from a cell- and caspase-based apoptosis high-throughput screening
was found (Compound 1). A structure activity relationship expansion lead to compound 2 (Schema1).

SAR expansion
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What is known about this chemotype/template (Compound 2) in Reaxys Medicinal Chemistry?

+» Define Search Query

1. Onthe Reaxys home page click the Create Structure or Reaction Drawing box to open the
structure editor (Marvin JS from ChemAxon).

@ﬁ? Create Structure or Reaction Drawing
2. Select the Benzene tool in the Template Toolbar along the bottom

a. Click to place a benzene ring as shown
b. Click the right vertical bond of the existing ring to add a second benzene ring
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3. Select the Single bond tool from the Tools Toolbar on the left
a. Add four single bonds as shown

g HaC CHa
&
/J
o
+ CH,
4. Select the Benzene tool
a. Click to place a benzene ring as shown
1 W
¢ (QE;..E?UO(}O
H.C CHa
H,C
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CH,
CHa
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5. Change atoms as necessary:
a. Click ‘N’ in the atom toolbar, define the three Nitrogen atoms shown:

HaC
| 7
S ey
- | )\
N CH,
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o /

Br

b. Click ‘A’ in the atom toolbar (for any atom except hydrogen)
c. Define the atom shown:

H,C
\N
=
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P | )\ /
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Cl N A
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d.
e.

Click “AH’ in the atom toolbar (for any atom including hydrogen)

Define the atom shown:

The query looks like this:
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Reaxys

Quick search  Query builder

Structure editor
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Synthesis planner  History

Create structure template from name >

=
Clear

Cancel X Transfer to query >

®

o
~

Search this structure as:
® Asdrawn
As substructure

Similar

Include

Tautomers

B| Stereo

B] Additional ring closures
Related Markush

| Salts

B| Mixtures

M| |sotopes

M| Charges

M| Radicals

+ More options

Feedback (J
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6.

In the Search this structure as: panel, there are three options.

e Asdrawn: Reaxys will find results for the query as drawn

e As substructure: Reaxys offers two sub-options:
e On all atoms will substitute any explicit or implicit hydrogen with any other atom or group
¢ On heteroatoms will do the same but only on heteroatoms

e Similar: Reaxys will find results for a similarity search based on the drawn query

Click As substructure

and if necessary On all atoms

Depending on the query and the type of answers you require you may wish to turn off

some, or all, of the Include features. For this example, use the defaults which is all on
except Tautomers and Related Markush

Reaxys Quick search  Query builder Synthesis planner  History 2 0
& Structure editor Create structure template from name > Search this structure as:
Asdrawn
DA XOBeEESHSO ® As substructure
® Onall atoms
v
4 On heteroatoms
& )
Similar
/ c
4
o N Include
+ Tautomers
= AH H| Stereo
A N
" B| Additional ring closures
R
™ Related Markush
> |
i e u| Salts
= N A
E: W] Mixtures
4
" | Isotopes
i) M| Charges
- W) Radical
80 TO00O0
+ More options
Clear i Cancel X Transfer to query »
Feedback (J
Reaxys Quick search  Query builder Synthesis planner  History 2 0
& Structure editor Create structure template from name » Search this structure as:
As drawn
DBEEYCXAEQRREHEO e
" ® On all atoms
v s
5| On heteroatoms
54 ¥ o
Similar
/ c
4
G ) Include
+ Tautomers
= AH M| Stereo
- N
g B| Additional ring closures
R
™y Related Markush
A |
i e u| Salts
= N A
& H| Mixtures
4
" | Isotopes
7e:3) M| Charges
W] Radic
YT 000 adicals
+ More options
Clear i Cancel X Transfer to query »
Feedback (J
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8. Click Find.

Reaxys Quick search  Query builder

Jo
Q

Synthesis planner  History

C

WREAXYS' Version 1

Feedback (J

The Results Preview is displayed.
e Reaxys Medicinal Chemistry will present a Results Preview showing different

variations of the entered query to provide you with options, which you may not have
thought of at query formulation time:

e Substances having the drawn chemotype.

e Targets on which the drawn chemotype was test on.

e Reactions performed to synthesized substances having the drawn chemotype.
Reaxys Quick search  Query builder Synthesis planner  History A O
c| |#£ ©
New d

6,368 Substances  Structure :| @ | substructure; included: only absolute stereo, Preview Results v | View Results
additional r d, salts, mixtures, isotopes, charges,
radicals, no separate fragments
486 Targets Structure :[ @ |sub ré; included: only absolute Preview Results v | View Results »
add closure: lowed, salts, mixtures, i
te fragments
7,807 Reactions Product(s) : | @ |substructure; included: only absolute stereo, Preview Results v | View Results >
additional ring closure ed, salts, mixtures, isotopes, charges,
radicals arate fragments Feedback (J
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9. Click View Results for the first result set (Substances).

Jo
Q@

Reaxys Quick search ~ Query builder  Results  Synthesis planner  History

6,368

Structure :| @ |substructure; included: only absolute stereo, Preview Results \/ View Results >

additional ring closures allowed, salts, mixtures, isotopes, charges,

radicals, no separate fragments

486 Targets Structure :[ @ | substructure; included: only absolute

ereo, Preview Results v View Results >
additional ring closures allowed, salts, mixtures, isotopes, charges,

radicals, no separate fragments

7,807 Reactions Productls) : [ @ | substructure; included: only absolute stereo, Preview Results v | View Results >
additional ring closures allowed, salts, mixtures, isotopes, charges,

radicals, no separate fragments Feedback (J

The Results Page is displayed showing the substances having this chemotype.

Reaxys Quicksearch  Querybuilder ~ Results ~ Synthesis planner  History A O
Filters and Analysis 6,368 Substances out of 560 Documents, containing 7,897 Re: Reaxys - 6,368 5
&
By Structure <o [ . 00 @) NoofReferences ¥ v | Heatmap F
Export
Measurement pX v
2-phenyl-4-phenylaminoquinazoline
Highest Clinical Phases v ~ CaoHysN; 297359 753055 40288708
S ) ) 5 ,
Targets <& P Identification Bioactivity (All) reparations - 19 >
s Druglikeness Physical Data - 17 Reactions - 19 >
Parameters W . Bioactivity (Hit Data) Spectra - 21 Targets-39 >
< ' Documents-33 >
Substance Classes v
Molecular Weight v Verubulin
3 CiHyN;O 279341 12172991
Availability v . JON
S Identification Physical Data - 2 Preparations -7 >
o
Availability in other databases v LA Druglikeness Spectra - 4 Reactions -7 >
- Bioactivity (Hit Data, Other Data - 4 Targets-34 >
Available Data v =
Bioactivity (All Documents-25 >
Document Type v
P T RNy O e lin-4-yl)-ami
2-p y
Dyblication C.oHoNO  327.385 10361553 Feedback ()
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¢ View the Heatmap

1. Click Heatmap.

a. Review the Settings and click Apply.
Reaxys Quicksearch  Query builder  Results ~ Synthesis planner  History 2
Filters and Analysis 6,368 Substances out of 560 Documents, containing 7,897 Reactions, 486 Targets Reaxys - 6,368 >
<
By Structure v o h 00O @ NoofReferences v | Heatmap B
ot
Measurement pX v
2-phenyl-4-phenylaminoquinaz
Highest Clinical Phases v CaoHysN3  297.359 753055 40288-70-8
Targets < Bioactivity (A Preparations - 19 >
Physical Data - 17 Reactions - 19 >
Parameters » . Bioactivity (Hit Data)
. = Heatmap settings x
Substance Classes v
Molecular Weight v Verubulin ! -
C 72
Availability v Yais S v
Availability in other databases v of Ce f v
Available Data v = )
Bioactivity (A = Str
Document Type v
(4-methoxyphenyl)}-(2-phen]  Display mode ®
0 Yea CoiHioN,O  327.385 10361

The Heatmap is displayed providing an overview of the Structure activity relationship.

As there are many compounds and targets retrieved by the search, the screen displays only

a subset of the whole heatmap. The whole heatmap is shown in the Navigator and what is

seen on the screen is outlined by a rectangle.

- .

Substances

/

%gator

=

Feedback
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2. By dragging and dropping this rectangle to another location within the Navigator, users are
able to explore the entire heatmap.

Substances

Jacetate

Navigator

=)

\D

L. cetamide

i B E EEEEN ] = R
Feedback (J

a. Return the Navigator rectangle to the upper left.

Nevertheless, in order to focus on the most interesting compounds, Filters on the left side
are available.

3. Click to display the Filters and Analysis panel.

S &

Targets

Navigator

(=)

Feedback (J
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4. Inthe Filters and Analysis panel, expand Target Species.

a. Check the box for human.

Filters and Analysis

Substances
NZN*-dip...-diamine
N2, N*-bis-... Idiamine

Targets

Substances B

Navigator X

=}

Feedback (D

Measugement pX v

Paragfeters v

T s v

Target Species 1 ~

[®] human - 6731
attus norvegicus . 1,078

<

human immunodefi- 163
iency virus 1
man immunodefi- 130
ciency virus 1 (strain
nl4.3)
pig 125
human immunodefi- 80
ency ins

| mus musculus 47

5. Expand Measurement pX.
a. Click More

Filters agfd Analysis

\easurement p A
>14-15 4
>13-14 . 101
>12-13 bL]
511-12 U 48
>10-11 3
>9-10 . 69

4

>8-9 - a1

+ More

Paramters v

Targets v

Target Species 1 N

[®] human - 6781
i et . 1078

Substances

Navigator X

o

Feedback (J
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b. Check pX values over 7 (affinity below 0.1uM) to select active compounds.
c. Click Limit to

Filters and Ag#fsis A = 1) 10) — —
0 % Substances 5 | | Exit fullscreen ¥
Limit to > Exclude > Settings Navigator Legend
Measurement pX '8 ~
W] >14-15 4
W] >13-14 . 101
| >12-13 2 g
5
W] >11-12 « 48 L=
Substances
| >10-11 23
| >9-10 . 6
4
| >8-9 - 8l
8 669 Navigator X
-7 . 1,181 o
>5-6 @ 4,757
-5 « 1,604
L 378
355 « 1,409
no entry given - 12,066
T
Feedback (J

The chemotype potentially bind on the following targets:
GPCR : Alpha2a Adrenergic, Chemokine CCR4, Neuropeptide Y5

[ ]
e Kinase : EGFR, Rock2, tgfbrl
e Histone : Histone deacetylase
e Peptidase : Dipeptidyl peptidase 4
e lon Channel : Transient receptor Vanilloid 1
) »\1( @A e
Substances : L ® | | @]
= :
- Navigator X
- | e—— —
=
=
7= — ®
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Heatmap settings allow you to display the chemical structure in the heatmap instead of names
(the default display).

6. Click Settings
a. Turn on Structure drawing and click Apply

»
o fost o Substances B fullscreen
XPOr Legend
3 % ¥ £ H ! P 2 5
] = 2 o g £ = £ £ 2 2 2
5 % g 2|8 | = % | & o = 5
£ | & | £ | ¥ 2| % e | = |8 | K
s |5 | B | R |§| & |2 2 2 8|5 | =22
s & -4 - 2 b 3 8 b ] 32 -
& 2 8 o & & z & & 3 A (=4 =
=
Substances
Heatmap setti x
>
f v
v
Maximum of pX ~
e O Names @ s
872610; Display mode Ser
872850
8] Ahways show se D
873045
87328 —

Sort compounds by descending bioactivities on Caspase 3:

7. Click the Caspase 3 three dots and Sort by activity.

o
6368 S s Navig:
N T g% | & 2 2 i
2 ] = g 5 = z £ £ £ = 2
8 = 2 £ £ = < M M = 5
§ E 2 ; g §
2 3 = (2 |5 |= |4 F(R| 2|2 |8 :
8 & i 2L |3 |8 | B 2|28 | &8 |= |2
2 i i & & = = 2 ] 8 g g e I
B = = H S & S w @ -5 3 @ 2 &
=
Substances
X
Sort by activit y
3
L selected colum Fo)
Exclud lected colum
diphenyl-qui
Navigator X
Target s a =
———————
u
- "
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Looking at the chemical compounds carefully, you see that compounds active on caspase have
a methyl group on the aniline nitrogen, whereas all the other active compounds on
non-caspase target have no methyl substituent in the same position.

It appears that this methyl group is very important for the selectivity on caspase versus other

=] -
s & = @ . e s B lscreen ¥
e Export Settings Navigator Legend
24|28 ¥ || €| %) 8| & £ § ¥ | |3
g g H G 3 5 ] 2 ] =
¢ g ] % 2 £ z L o ¥
23|48 5 |3 |4|% g
R |3 | = 3 H g8 2 b 3
2l £ | % | B 3 | & : 2| &= | F | B |E
=
Substances
24281859 s
>
24281859 X
2H]-
CH, Navigator X
o.
———
Tl
N
"
o
Reaxys |D: 24281859
Molecular Formula:  Cy7H3FN;O...
Molecular Weight: 333.793
ool
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¢ Revise Search Query

1. Click Exit fullscreen
a. Click Quick search
b. On the Quick search page, click the structure

2. Click ‘A’ in the atom toolbar (for any atom except hydrogen)
a. Define the atom shown:

Cl

Br

/

3.

If necessary, click As substructure and On all atoms

a. Click Transfer to query

Reaxys Quicksearch  Querybuilder  Results  Synthesis planner  History 2 O
&, Structure editor Create structure template from name > Search this structure as:
As drawn
—
D@ XOBREPPEH:E O ® As substructure
® Onall atoms
v
7, On heteroatoms
o " -
Similar
7] c
o N Include
+ Tautomers
e A\H
H| Stereo
it e
. || Additional ring closures
R | 1 Related Markush
elated Markush
> )\
+ N A W] Salts
3 B| Mixtures
4
W Isotopes
33800000 : | |
| Radicals
Clear Cancel X Transfer to query > o Moraoptions
Feedback (J
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4. Click Find.

Jo
&)

Reaxys Quick search ~ Query builder ~ Results  Synthesis planner  History

€L ments, e.g. Tetrahedron, 2014, 70, 2343

X
Vi
WREAXYS' Version1 Feedback ()
5. Click View Results for the first result set (Substances).
RGQXYS Quick search  Query builder ~ Results  Synthesis planner  History A 0

c| [# o)

New Edit

946 Substances | Structure :[ @ | substructure; included: only absolute stereo, Preview Results v | View Results >

additional ring closures allowed, salts, mixtures, isotopes, charges,

radicals, no separate fragments

64 Targets Structure :[ @ | substructure; included: only absolute Preview Results v | View Results >
additional ring closures allowed, salts, mixtures, isotopes, charges,
radicals, no separate fragments
1,506 Reactions  Products) :| @ | substructure; included: only absolute stereo, Preview Results v | View Results >
additional ring closures allowed, salts, mixtures, isotopes, charges,
Feedback ()

radicals, no separate fragments
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6. On the Results Page, click Heatmap.
a. If necessary, turn on Names and click Apply.

Reaxys Quicksearch  Query builder  Results  Synthesis planner  History 2
Filters and Analysis 946 Substances out of 176 Documents, containing 1,553 Reactions, 64 Targets Reaxys - 946
5 g & v
o fo) @
: (] ° No of References + Heatm
By Structure v Rl o of References ¥ v atmap B
Measurement pX v
Verubulin
Highest Clinical Phases v CiHyN;O  279.341 12172991
ffjf‘ o
Targets & rea s Identification Physical Data - 2 PrepanlianeiT >
\\;\”,' ) Druglikeness
Parameters v . Bioactivity (Hit Data) Heatmap settings X
| - Bioactivity (Al
Substance Classes v
Value of X-ax Target: v
Molecular Weight v Verubulin hydrochloride
CuHyNiotcH 315802 120 L =
Availability v
Identification
S se of € v
Availability in other databases v Druglikeness
. Bioactivity (Hit Data)
Available Data v = Show substances ® Names Struc
Bioactivity (Al
Document Type v G "
EP128265
Publicgtion Yeor STlTISI oL .I ] Aways show settings EB

Substances B | | Exit fullscreen 5%
Export Settings Navigator Legend

Alternative pr... protein

Targets

o EE

7385614 Navigator X

=

7388492

7389504

7390003

7390004
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8. Inthe Filters and Analysis panel:
a. Filter by Target Species = human
b. Filter by Measurement pX >7
c. Click Limit to

Filters and Anglysj s =0 S =
0 = i o Substances 5 | | Exit fullscreen ¢ |
Export Settings Navigator Legend [ J
£ | Bl | 8| 25 Ee | E ]8R
Measurement 3 A K| AE g 2 2
3 Bty BERE RS
[m] >9-10 « 1% g_j;=§§=- Sl B -
28l é|lml=|B d A b I o -
clalE EZ|F 33 3| &R B 2
[w] >8-9 - 399 g8 g & 202 R|E Ely(2lw|5|E|d
5B 225 |22 £ E§3 =22
|55 8|55 5|73 31228 |5(8/8
[®] >7-2 - 42 el 523|853 8|8 E&|&E |8 | £ |2
k]
[]ss-7 - 43
W —— S ) [ [y S O ™ [
[]>5-6 - 307 '
[2-methyl-1-...tic acid
[]>4-5 . 100
[5-methaxy-... tic acid .
4
[0 >3-4 3 2echloro-... -&-amine ° .-.
e 7378056 .
7381403
Parameters s
N 7385614 . Navigator x
Targets v ] . ——
| N2,Né-di... -diamine ° ..
Target Species 1 7388492 ¢
7389504
7390003
7390004
7390005
2.4.bis(N-..._nazoline

Compounds are mainly active on Caspase 3. Consequently methyl groups on the
aniline nitrogen are mandatory for caspase activity and selectivity.

2 = e =
0 S Z o ‘ Substances B | | Exit fullscreen %
Export Settings Navigator Legend |

Caspase [human] Caspase-3

Substances

2-chloro-... -4-amini

N-{4-meth...-4-ami

Verubulin

2-chloro-...

2-chloro-...

N&{4-met..

EP128265

2-chloro-... -4-amine

N{4-azido...-4-amine

2-chloro-... -4-amine

2-ethyi-N-... 4-amine

N-{4-ethyl... -4-amine

2-methoxy... -4-amine
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