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QSAR TOOLBOX

Background

AThis IS a step -by-step presentation designed to take the user
through  the functionalities of Query tool (QT) engine
implemented in Toolbox
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QSAR TOOLBOX

Objectives

This presentation demonstrates a number of functionalities
of the Query tool (QT) :

Aldentifying chemicals with specified structural fragments

Aldentifying chemicals answering specific structural fragment

criteria combined with parametric ranges

Aldentifying chemicals answering specific combination of data,

structural fragments and parametric data
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QSAR TOOLBOX

Overview of Query tool

Goal: Searching for chemicals by structure, sub fragments, phys -chem properties and
experimental data

AChemical identifier search
ACAS
AName
AMolecular structures

AParameter search

AcCalculated 2D parameters
AcCalculated 3D parameters

AData search

ASearch for data and metadata within imported databases

AExtended search

AProfiling
ASubstructure
ASimilarity
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QSAR TOOLBOX

Overview of Query tool
Prerequisites

Arhe Query tool functionality search for single structures matching
desired criteria .

AThe Query tool functionality search for chemicals within the
selected databases and inventories only

= Query tool x

Search is performed only on selected databases and inventories!
Do you want to continue?

[ ] Do not show this dialog Yes Mo
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QSAR TOOLBOX

Overview of Query tool
Procedure for defining query

Step 1:  Select databases/inventories of Step 3 : Specify criteria for
interestin the  Data module searching structures

=) Search - o x

| cas | Name | Data| Parameters | subfragment | Category | similarity | AND OR NOT  |[ Delete |[ Clear
[ Clear All

Parameter name ~

Surface Tension

Total Kb

Ultimate biodeg (Biowin 3)

Vapor Pressure (Antoine method)
Databases Inventories Vapor Pressure (Mackay method) | |

=i oticrs 4 Vapor Pressure (Modified Grain Method) P

Water Solubility
f || Selectall || Unselect Al Invert [£ ][ selectan ][ nselectal [ invert Water Solubility (ragments)

= ettt ; 5
Iz;:é;rlHealth Hazards B 0 colers
n

Vapor Pressure (Antoine m (-Crigin

scale: Pressure uni

mm Hg 2
des and plant protection I

= Destination
ency Database (Cl

port_lysine_cistein_depletion_bez imena_1 Pressure

Update
2dd [ save |[ load

QSAR TODLBOX

P Profiling P Category definition ~ ® Data Gap Filling P Report

Document Single Chemical Chemical List Search Target Endpoint

B & X | v 8 .m0 EE- W v O

New Close =1 “AS Name  Structure Composition  Select ChemlDs Database Inventory Li Substructure (SMARTS)  Query
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QSAR TOOLBOX

Query tool window

A The Query tool is easily accessible on the Toolbox input panel
QSAR TOOLBOX @ H—: E I'I'l Ei?;g %

P Input F Profiling P Data F Category definition P Data Gap Filling * Report

Document Single Chemical Chemical List Search Target Endpoint

B & XE mm. . § &. @ 82 E- HB ¢ ©

New Open Close Save CAS# Name  Structure Composition  Select ChemlDs Database Inventory List Substructure (SMARTS] Query Define

| Search - O *

T h e m al n com p onen tS Of CAS |Name | Data | Parameters | SubFragment | Category | Similarity AND OR NOT Deic ey

Query tool include : e —
cas| | 2 | ][ Remove |[ Load list | 0

—

AQuery edit panel (v |  — V]

Asearch group panel (2) S

Kuery tree logic panel (3) oy

Update I

Add Save

Execute | | Close
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QSAR TOOLBOX

The Exercise

Aln this exercise we will demonstrate the following queries :

ﬁSubfragment search for:
ASubstituted diphenyl amine (Example 1)
AAIiphatic halogens (Example 2)

ACombination of Environmental Data (BCF) and 3D parameters
(Dmax ) (Example 3)

ACombination of predefined category (Aldehydes ) and ecotox data
(LC50<1mg/l) (Example 4)

ACombination of positive Ames; positive Carcinogenicity data and
Subfragment search (Epoxides ) (Example 5)

ACombination of Skin sensitization data (EC3) and predefined
category ( Aldehydes ) (Example 6)
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Substituted diphenyl amine

Example 1

Search for structures that meet the structural requirements:

A Substituted diphenyl amine

Q. O

NH

N(clcccecl)clecccecl

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 15



QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Search
i i I CAS | Name | Data | Parameters | SubFragment | Qategory | Similarity AND OR
Substituted diphenyl amine [ |
Subfragments: 70 ,,,,,,,,,,,,,,,,,
‘| Query tool ¥ 4
Options
Search made: | All o —1 ,,,,,,,,,,,,,,,,,
NH Search is performed only on selected databases and inventories! EEZS T;;;zm.,ny
Do you want to continue?
N(clcccecl)clccececl i T oo
I:I Do not show this diﬂlﬂg | Yes | | Mo | View mode: Navigation mode: JeEREL]
Vl -3 _________________
Left click on any marked atom to explore D
» Data
ions 4 _m:- Save Load

Opti
[ 1] selectAll || UnselectAll || Invert About

QT procedure starts with selecting databases/inventories  used for searching the
desired criteria :

1. Select HPVC OECD inventory located under Data section . No databases have
been selected in this exercise ; 2. Click Query button located under Input
section ; The message informs the user that search will be performed on selected
databases or inventories only 3. Click Yes; 4. Query panel appears; 5. Select
SubFragment  panel ;

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1
Substituted diphenyl amine

Q. QO

NH

[5) SMARTS Editar - =] B

|5mar|s v | clcceect | i | ‘

AdE OB5E BN

N(clcccecl)clceccecl il
Subfragments:
QOptions
Search mode:
[] Exact match =
1 [] Exact connectivity
Add | Edit Remove

View mode: Mavigation mode: JeEE=113 -

Left click on any marked atom to explore

EE =

1. Click Add button ; 2. The SMARTS Editor
window appears ; 3. Perform left click on the
benzene ring from the Template panel 4. Left
click on the blank plot in order to put benzene
fragment ;

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1
Substituted diphenyl amine

Q. QO

NH
N(clcccecl)clceccecl
Subfragments:
QOptions
Search mode:
[] Exact match
[] Exact connectivity
Add Edit Remove

View mode: Mavigation mode: JeEE=113 -

Left click on any marked atom to explore

5. Click the pencil button to draw a single bond; 6. Click near to
one of the C atom from the benzene ring to draw a single bond;
7.Click N atom from the templates ; 8. Put the selected N atom
over the C atom from the single bond; 9. Repeat step 5 and draw
a single bond to the N atom from NH2 group ;

The OECD QSAR Toolbox for Grouping Chemicals into Categories

SMARTS Editor

@

Smarts ~ | clcoc{ec1)C

> olzl=fal-=f=Ix
=

IERE0 DRREN

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining

Example 1
Substituted diphenyl amine

|21 SMARTS Editor - [m] X

®
[smarts ~ | clecciectiNe

g OEE B

=

N(clcceecl)cleccecl : E
$
Subfragments:
QOptions Rpc
Search mode:
[] Exact match
[] Exact connectivity
Add Edit Remove

View mode: Mavigation mode: JeEE=113 -

Left click on any marked atom to explore

EEEEEDEEREGOOD

10. Left click over benzene ring from the template in order to take
benzene ring 11. Left click over the C atom in order to define
second benzene ring to the NH group 12. Click OK.

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals

Example 1
Substituted diphenyl amine

Q. QO

NH

N(clcccecl)clceccecl

Procedure for defining

=] Search

| CAS | MName | Data | Parameters | SubFragment |Categor)r | Similarity |

1. Click Add button ; 2. The defined
query appears on
Double click over the query or click
Execute button to execute it.

logic panel; 3.

| Clear Al |
Subfragments:
cleecfec)Nelececc
Options
Search mode:
[] Exact match

[ Exact connectivity

Add || Edit || Remove

Mavigation mode:

View mode: Cascade

Left click on any marked atom to explore

The OECD QSAR Toolbox for Grouping Chemicals into Categories

jnﬂﬂlﬂ
Add

o | oo |

July, 2017

20



QSAR TOOLBOX

Subfragment search for identifying chemicals
Procedure for defining
Example 1

Substituted diphenyl amine

Pr—
01010
01 0
10100

QSAR TOOLBOX

» Category definition  » Data Gap Filling

Document Single ical Chemical Lis Seard Target Endpaint
B & X | ; s $ E L ¢ @
Close \ lame  Structure osition Cl 23

New Open Substructure (SMARTS)  Query Define

Filter endpoint tree...

& Document 1
& Query Took 26

Structure R o . ;Ft:i._afi*u'f' I@lf‘[@
A

[& Structure info

[®) Parameters

[&] Physical Chemical Properties
[# Environmental Fate and Transport 4 T T

[ Ecotoxicelogical Information | | 1l CC=QCCNC) Cetecc(Nedeec(CT(C) (.. - = x
[®) Human Health Hazards

Structural criteria s

1. The Query tool

(QT) identified 26 chemicals matching the
desired criteria
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

A Aliphatic halogens e
[ 1] selectal ][ Unselect Al Invert About
WcC s
R
R——C——Hal
L

R 17 Any atom except H
Hal 7 CI, Br, |

AHPVC OECD inventory has

been selected &) Query tool >

EearCh fOI’ dISCI‘ete ChemICa|S Search is performed only on selected databases and inventories!

Do you want to continue?

[] Do not show this dialog fes (e]

1. Select the HPVC OECD inventory (no database has been selected in this case, only HPVC
OECD) located under Data section ; 2. Click Query button under Input section ; 3. Click Yes
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

| Search — [m] X

A Aliphatic halogens ) —

CAS | Name | Data | Parameters| SubFragmentL
P gy

‘ AND OR NOT Delete Clear

R upiragments: 2 -------
| o c ¢ - |1 SMARTS Editor - O X
R——C —Hal E]/ ®
| smarts | : | [x].]
§ BEEE OB8 BN
R Any atom except H e | e T 51
Hal 7 CI, Br, | ; n
3 n
APVC OECD inventory has %
been selected
ASearch for discrete chemicals E
E
S
1. Query panel appears; 2. Go to
SubFragment panel; 3. Click AAddp n
button ; 4. A SMARTEX i t avindow
appears ; |
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

A Aliphatic halogens - o X
. el 2] | <[]
| oEE BN :

R—T S
H
R 17 Any atom except H
Hal 7 CI, Br, | 1
>

Mefine Enumeration fragment with
three members (halogen atoms)

1. Left click the C symbol from the template
and then left click in the drawing panel;
2. Left click the pencil button and draw a
single bond ;
3. Select the A ]0 (enumeration) button ;
4. Click over one of the carbon atoms ;

EEEEREEEEEOOO0
o

< >

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

A Aliphatic halogens o — S
[ smarts [ cic.cl 7 [*]-]
T 200 058 BN N
R_C n IanR I
| O s ;
H n Rpt
® 1
R 7 Any atom except H E :xp:
Hal 7 CI, Br, |
c Change operator
: . . “ [ Add chilcy_ J
Mefine Enumeration fragment with [ \‘ \
three members (halogen atoms) . @J
"
[]
CC
5. Click the selection tool ; 6. Click the new n ‘ >
object ; 7. Object explorer panel appears ; 8. ™ Concel

Right click over the OR expression node and
select Add child ;

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:
A Aliphatic halogens CH— | | -
. BEOE OBE8 BN
e
H

R 17 Any atom except H
Hal i CI, Br, |

Mefine Enumeration fragment with

|r Element: C w d] Exh

[Flal==lEle=]H s me e

three members (halogen atoms) Risviintll EEEEE
Explicit connections (D) N O
Total hydrogens (H) S m]
Implicit hydrogens (h) s O
Ring membership {R} F m]
-
Br D
[ O
9. Click the first element which corresponds to the first ichi | do * g
query ; 10. The panel with the atom characteristics appears ; 11. —_— e 2
Select fiClo from the Element drop-down menu; 12. The part of o [ ‘o
the SMARTS fragment corresponding to the first element have Homemess
colored in green. 13. Select fBro and fil 0 in the same way for the o —
rest two elements , successively . oK Cancel
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:
A Aliphatic halogens - -
T OBE BN
® 0
R—T O é:z:::f;',
H n Element: |
R i Any atom except H H
Hal 1 CI, Br, |
g
Mefine Enumeration fragment with El
three members (halogen atoms) FAE AN
) B Rt T
| @ D O
_____________ =
Hal substi is ready when all el L ’
al substituent IS ready when all elements

are selected (1). Now we can continue with
defining of the rest substituents of the carbon
atom (see the general structure above) .
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

A Aliphatic halogens @RT -nx

= ‘Smarts “ | CICLEr] | o | |
1 LEEAPR OBE BN

Y o
|
R 7 Any atom except H
Hal i CI, Br, |
Bemens [ =

Mefine the number of hydrogens

Aromatic or aliphatic Aliphatic b
3 Bt comectons® | yngened. ___+| (]
|{ Total hydrogens (H) W d]
it hpdiogens 1~ | undened
Ring membership (R} 0

AEEEEREEREDOODO
I~

bondedto C atom 0

Ring st N\ ; E

valence| 3 3 O

Total co - f 0

1. Click Selection tool; 2. Click C atom ; e .
3. Define this carbon atom to be bonded atomicrumper(®) |5

with total one H atom from the Total Chiaity @) [undered =]

hydrogens drop -down menu Atomic mass ]

o Radicat: W
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2
Search for structures that meet the structural requirements:
121 SMARTS Editor - [m} x
A Aliphatic halogens P —
@ E
@—C—Hal E
$ 0
R T Any atom except H E
Hal 7 CI, Br, |
Mefine fragment R including o]
any type atom except H atom
1. Select the pencil button ; 2. Draw two
single bonds to the C atom ;

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

=] SMARTS Editor - [} X

A Aliphatic halogens

@

C —Hal
|

R T Any atom except H
Hal 7 CI, Br, |

_m_‘l
]
EN
Gl

1
1
1
1
1
1
1
1
1
1
1
1
|
|
o-

B

=

Arematic or aliphatic

Explicit connections (D)

Total hydrogens (H)
E.:I\ Cc Implicit hydrogens (h}
e/ Ring membership (R}
cl
Ring size {r)

Br
Valence ()
Total connections (X) [Anyatom 4

Ring atom connections ) |-yng

Mefine fragment R including
any type atom except H atom

Oo0ooaog

L]
— O
Charge (+/-) ’m O

Atomic number {#)

3. Click Selection tool; 4. Select C atom ; |
Chirality (@) W O

5. Select fAny atom 0 from the Element
drop -down menu ;

Atomic mass:

v Radical: il “|

EEEEREEEEEOOOO

Continued on the next slide
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

(2] SMARTS Editor - O X

®

|Smar|s . | [CLBLIICHI(CYA] | X | |

DEA BN

A Aliphatic halogens

2.

Element: any atom

!
R T Any atom except H
i
Hal 7 CI, Br, |
semes ayon___~|0)
| Aromatic or aliphatic: W]

Explicit connections (D)

-
b C Total hyd Aromatic
LN e ’ Aliphatic
O Implicit w

ui
Ring membership (R} undefined m o

Mefine fragment R including
any type atom except H atom

Ring size {r} undefined ~Od
Valence {v) miTered M|

Total connections (X) ’W a
Ring atom connections {x) ’W ]
Charge (+/-} ’m O

6. Select Any from the Aromatic or Atomic rumber ()
aliphatic drop-down menu; 7.Repeat the
steps from 3 to 6 for the second carbon

atom

Chirality (@) [undeines  ~|O1

Atomic mass:

0 Radical: undefined gl

| 0K | | Cancel

EEEEEEEEE ..
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

A Aliphatic halogens

R

R——C——Hal

H
R 7 Any atom except H
Hal 7 CI, Br, |

Mefine skeleton of target
compound

When all substituents of the
carbon atom are defined (Hal, H,
R) click on OK (1).

The OECD QSAR Toolbox for Grouping Chemicals into Categories

o/ SMARTS Editor

®

| Smarts | [CLBrIICHI*DI*T

HEEEREEEBEOO00 A

200 OB BN

Atom: AnyAtom

Element: W O
Aromatic or aliphatic: Any - .

Explicit connections (D) undefined - . O
Total hydrogens (H) ,W O
Implicit hydrogens (0} [ ndefined ‘o
Ring membership (R} W O
Ring size (r) IW O
Valence {v) undefined A=
Total connections (X} W O
Ring atom connections x) IW O
Charge (+/-) .

unspecified | O
Atomic number (#)
Chirality (@)

Atomic mass:

i |
B

| | Cancel
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

Search for structures that meet the structural requirements:

A Aliphatic halogens

R

R——C——Hal

H
R 7 Any atom except H
Hal 7 CI, Br, |

Mefine skeleton of target
compound

1. The defined general structure of the
aliphatic halogens appears on the separate
plot; 2. Click Add button ; 3. Double click
the query to perform the search

2] Search

CAS | Name | Data | Parameters = SubFragment |Calegory | Similarity |

AND OR NOT Delete Clear

pdd || Edit || Remove

Clear All
Subfragments:
[CLERNICHIN
Options
Search mode: _
[] Exact match

[ Exact connectivity

View mode: Navigation mode:

[2]|

Save | | Load

Execute | | Close

The OECD QSAR Toolbox for Grouping Chemicals into Categories
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QSAR TOOLBOX

Subfragment search for identifying chemicals
Aliphatic halogens

Example 2

A Aliphatic halogens

«

1. The Query tool (QT) identified 44 chemicals matching the desired criteria .

The OECD QSAR Toolbox for Grouping Chemicals into Categories July, 2017 34



