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ÅThis  is a step -by -step  presentation  designed  to  take  the  user  
through  the  functionalities  of  Query  tool  (QT)  engine  
implemented  in  Toolbox  

   

Background  

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



Outlook  

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

ÅBackground  

ÅObjectives  

ÅOverview of Query tool  

ÅQuery tool window  

ÅThe exercise  

ÅWorkflow process  

ÅSave QT searches  

 

 

 

 



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

ÅIdentifying  chemicals  with  specified  structural  fragments   

ÅIdentifying  chemicals  answering  specific  structural  fragment  

criteria  combined  with  parametric  ranges  

ÅIdentifying  chemicals  answering  specific  combination  of  data,  

structural  fragments  and  parametric  data  

Objectives  

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



Outlook  

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

ÅBackground  

ÅObjectives  

ÅOverview of Query tool  

ÅQuery tool window  

ÅThe exercise  

ÅWorkflow process  

ÅSave QT searches  

 

 

 

 



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

Å Chemical identifier search  

Å CAS 
Å Name  
Å Molecular structures  

Å Data search  

Å Search for data and metadata within imported databases  
 

Å Extended search  

Å Profiling  
Å Substructure  
Å Similarity  
 

Å Parameter search  

Å Calculated 2D parameters  
Å Calculated 3D parameters  



Overview of Query tool  
Prerequisites  
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ÅThe Query  tool  functionality  search  for  single  structures  matching  
desired  criteria .  

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



Overview of Query tool  
Procedure for defining query  
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Step 1:  Select databases/inventories of 
interest in the Data  module  

Step 2:  Click Query  button  

Step 3 : Specify criteria for 
searching structures  



Outlook  

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

ÅBackground  

ÅObjectives  

ÅOverview of Query tool  

ÅQuery tool window  

ÅThe exercise  

ÅWorkflow process  

ÅSave QT searches  

 

 

 

 



Query tool window  
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ÅThe Query tool is easily accessible on the Toolbox input panel  

ÅQuery  edit  panel  (1)  

The main  components  of  
Query tool include :  

ÅQuery  tree  logic  panel  (3)  

Á search  group  panel   (2)  
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ÅIn  this  exercise  we  will  demonstrate  the  following  queries :  

ÅSubfragment  search  for :  

ÅSubstituted  diphenyl  amine  (Example  1)  

ÅAliphatic  halogens  (Example  2)  

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

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

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

ÅCombination of Skin sensitization data (EC3) and predefined 
category ( Aldehydes ) (Example 6)  

 

The Exercise  
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Subfragment search for identifying chemicals  
Substituted diphenyl amine  
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Example 1 

Search for structures that meet the structural requirements:  

N(c1ccccc1)c1ccccc1  

ÅSubstituted diphenyl amine  



Subfragment search for identifying chemicals  
Procedure for defining  
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Example 1 

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 ;   

1 

3 

4 

Substituted diphenyl amine  

N(c1ccccc1)c1ccccc1  

Continued on the next slide  

2 



Subfragment search for identifying chemicals  
Procedure for defining  
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Example 1 

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 ;   

4 

2 

Continued on the next slide  

Substituted diphenyl amine  

N(c1ccccc1)c1ccccc1  
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Subfragment search for identifying chemicals  
Procedure for defining  
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Example 1 

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 ;  

6 

5 

8 
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Substituted diphenyl amine  

N(c1ccccc1)c1ccccc1  

Continued on the next slide  
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Subfragment search for identifying chemicals  
Procedure for defining  
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Example 1 

Substituted diphenyl amine  

N(c1ccccc1)c1ccccc1  

Continued on the next slide  

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 . 

11 
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Subfragment search for identifying chemicals  
Procedure for defining  
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Example 1 

Substituted diphenyl amine  

N(c1ccccc1)c1ccccc1  

1. Click  Add  button ;  2. The defined  
query  appears  on  logic  panel ;  3. 
Double  click  over  the  query  or  click  
Execute  button  to  execute  it . 

2 
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Subfragment search for identifying chemicals  
Procedure for defining  
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1. The Query  tool  (QT)  identified  26  chemicals  matching  the  
desired  criteria  

1 

NH

Structural criteria   

Example 1 

Substituted diphenyl amine  



Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

ÅAliphatic halogens  

R ï Any atom except H  
Hal  ï Cl, Br, I  

ÅHPVC  OECD  inventory  has  

been  selected  

ÅSearch  for  discrete  chemicals  

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  

3 
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Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

ÅAliphatic halogens  

R ï Any atom except H  
Hal  ï Cl, Br, I  

ÅHPVC  OECD  inventory  has  
been  selected  
ÅSearch  for  discrete  chemicals  

1. Query  panel  appears ;  2. Go  to  
SubFragment  panel ;  3. Click  ñAddò 
button ;  4. ñSMARTS Editorò window  
appears ;  

2 

1 
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Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

ÅAliphatic halogens  

1 

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  ñ[  ]ò (enumeration)  button ;  
4. Click  over  one  of  the  carbon  atoms ;  

2 

R ï Any atom except H  
Hal  ï Cl, Br, I  

3 

4 

ÅDefine  Enumeration  fragment  with  
three  members  (halogen  atoms)  

Continued on the next slide  



Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

7 

5 

5. Click  the  selection  tool ;  6. Click  the  new  
object ;  7. Object  explorer  panel  appears ;  8. 
Right  click  over  the  OR  expression  node  and  
select  Add  child ;   

ÅAliphatic halogens  

R ï Any atom except H  
Hal  ï Cl, Br, I  

ÅDefine  Enumeration  fragment  with  
three  members  (halogen  atoms)  

6 

8 

Continued on the next slide  



Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

9. Click  the  first  element  which  corresponds  to  the  first  ñchildò 
query ;  10 . The panel  with  the  atom  characteristics  appears ;  11 . 
Select  ñClò from  the  Element  drop -down  menu ;  12 . The part  of  
the  SMARTS fragment  corresponding  to  the  first  element  have  
colored  in  green . 13 . Select  ñBrò and  ñIò in  the  same  way  for  the  
rest  two  elements  , successively . 

4 

ÅAliphatic halogens  

R ï Any atom except H  
Hal  ï Cl, Br, I  

ÅDefine  Enumeration  fragment  with  
three  members  (halogen  atoms)  

9 
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11 

12 

13 



Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

Hal  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) . 

ÅAliphatic halogens  

R ï Any atom except H  
Hal  ï Cl, Br, I  

ÅDefine  Enumeration  fragment  with  
three  members  (halogen  atoms)  

1 



Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

ÅAliphatic halogens  

R ï Any atom except H  
Hal  ï Cl, Br, I  

1. Click  Selection  tool ;  2. Click  C atom ;   
3. Define  this  carbon  atom  to  be bonded  
with  total  one  H atom  from  the  Total  
hydrogens  drop -down  menu  

ÅDefine the number of hydrogens 
bonded to C atom  

1 

2 
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Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

ÅAliphatic halogens  

ÅDefine fragment R including 
any type atom except H atom  

1. Select  the  pencil  button ;  2. Draw  two  
single  bonds  to  the  C atom ;  

1 

R ï Any atom except H  
Hal  ï Cl, Br, I  

2 2 

Continued on the next slide  



Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

ÅDefine fragment R including 
any type atom except H atom  

5 

3. Click  Selection  tool ;  4. Select  C atom ;  
5. Select  ñAny  atom ò from  the  Element  
drop -down  menu ;   

3 

4 

ÅDefine fragment R including 
any type atom except H atom  

R ï Any atom except H  
Hal  ï Cl, Br, I  

ÅAliphatic halogens  

Continued on the next slide  



Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

ÅDefine fragment R including 
any type atom except H atom  

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

ÅDefine fragment R including 
any type atom except H atom  

R ï Any atom except H  
Hal  ï Cl, Br, I  

ÅAliphatic halogens  

6 
7 



Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

ÅDefine skeleton of target 
compound  

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

R ï Any atom except H  
Hal  ï Cl, Br, I  

ÅAliphatic halogens  

1 



Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

Search for structures that meet the structural requirements:  

ÅAliphatic halogens  

ÅDefine 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  

R ï Any atom except H  
Hal  ï Cl, Br, I  

1 

2 

3 



Subfragment search for identifying chemicals  
 Aliphatic halogens  
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Example 2 

ÅAliphatic halogens  

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

1 


