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Overview
The purpose of the following tutorials is to teach a new user to perform several common tasks
using the DirectedDiversity® Browser. These tutorials provide detailed step-by-step
instructions on how to use various tools provided by the DirectedDiversity® software. The
tutorials cover the basic actions, whereas a more comprehensive description of the software is
given in the User’s Guide. The users are encouraged to refer to the User’s Guide and
experiment with the tools by performing additional operations as described there.
To go through the tutorials, each user has to create a working directory for the input and
output files. All necessary files are provided with the DirectedDiversity® software
distribution. As the user works sequentially through the tutorials, the files needed for the
subsequent tutorials are created. For example, in Tutorial One the user will assemble and save
two collections of molecules that are used throughout the rest of the tutorials.
The working directory can be set up as follows. Create a new folder and name it Tutorial.
The name is arbitrary, but the tutorials always refer to the working directory as Tutorial.
Copy the files from the Samples folder in the DirectedDiversity® software distribution (most
likely C:\3DP\DirectedDiversity35\Samples\) to your Tutorial folder. You are now ready to
start the Tutorials.
File types used by DirectedDiversity® software can be associated with the appropriate
version of the Browser by clicking the “Associate with Browser” or “Associate with
Browser3D” icon in the distribution. The user should be aware the extensions used (.SMI,
.SDF, .CLB), may conflict with other applications they have installed.
Users should also be aware of the version of the DirectedDiversity® Browser they are using.
If the user has a license for Open Inventor®, a version that allows creation of 3-dimensional
plots, is available.

Copyright © 1998-2003 3-Dimensional Pharmaceuticals, Inc.

1

Copyright © 1998-2003 3-Dimensional Pharmaceuticals, Inc.

2

Tutorial One
Assemble a Collection

Overview
In these tutorials we will conduct a reduction amination reaction then examine the reagents
and products. Therefore we will need to create a collection of aldehyde reagents and a
collection of amine reagents. In this tutorial the user will assemble collections of reagents
from existing reagent collections. We start with a collection of reagents from Vendor 1 and
Vendor 2. We open these collections with the DirectedDiversity® Browser. A new
collection window is then opened in the Browser and the desired reagents are transferred
from the vendor collections into the new collection window. Finally, the new collection is
saved.
Specifically, this Tutorial includes the following sections:
•

Open Existing Collections.

•

Create a New Collection.

•

Transfer Structures into a New Collection.

•

Save a New Collection

The following table identifies the appropriate section to read in order to learn how to perform
a specific task.

To learn more about …

Read the section….

Opening existing collections

Open Existing Collections

4

Creating a new collection

Create a New Collection

7

Transferring Structures into a New Collection

Transfer Structures into a
New Collection

8

Saving a New Collection

Save a New Collection

14
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Open Existing Collections
To assemble a collection of potential reagents we start by opening the collections of reagents
available to us. These can be in either SDF or SMILES file formatting. There are two
collections of reagents available to us in this tutorial. One from Vendor 1 in the form of a
SDF file and one from Vendor 2 in the form of a SMILES file. To open Vendor 1’s SDF
collection:

Step

Action

1A

Select Open under the FILE menu.

1B

Or click the Open button on the MAIN Toolbar.

2

The standard Windows OPEN dialog box appears.

3

Locate and select the Tutorial folder that you have created as your working
directory in the Look In field.

4A

Double click on the Vendor1 reagents file. (1 below)

4B

Or type Vendor1 reagents in the File Name field (2 below) and click
Open.

1

2
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The designated document will open with structures displayed. See below.

We follow an almost identical procedure to open Vendor 2’s SMILES file collection. Since
the Windows OPEN dialog box opens with the SDF file type as a default we must select the
SMI file type.

Step

Action

1A

Select Open under the FILE menu.

1B

Or click the Open button on the MAIN Toolbar.

2

The standard Windows OPEN dialog box appears.

3

Verify that the Tutorial folder is selected in the Look In field.

4A

Double click on the Vendor2 reagents file.

4B

Or type Vendor2 reagents in the File Name field and click Open.

4C

Or select the Vendor2 reagents file name and click Open.

5

The Vendor2 reagents collection window opens on top of the Vendor1
reagents, see below.
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Create a New Collection
A new collection window is opened in the Browser by:

Step

Action

1A

Select New under the FILE menu, or.

1B

Click on the New button on the MAIN Toolbar.

2

When the DOCUMENT TYPE dialog box appears designate SDF or SMILES file
type. We use the default format, SDF.

3

Click OK.

4

A browser window opens containing a grid for molecule structures, see below.

Copyright © 1998-2003 3-Dimensional Pharmaceuticals, Inc.

7

Assemble a Collection

DirectedDiversity Release 2.0

Transfer Structures into the New Collection
In this section we will create a collection of aldehyde reagents and a collection of amine
reagents to be used in a reduction amination reaction in the next tutorial.

Aldehyde Reagent Collection
We will create the aldehyde collection first. The basic procedure for doing this is:

Step

Action

1

Select the aldehyde structures from the Vendor1 and Vendor2 collections.
Selecting all of the compounds in the can be done by selecting All from the
Select menu or pressing <Ctrl> + <A>.

2A

Cut and paste the aldehyde structures from the Vendor1 and Vendor2 collections
into the new collection window, or.

2B

Drag and drop the aldehyde structures from the Vendor1 and Vendor2 collections
into the new collection window while holding the <Ctrl> and <Shift> buttons.

3

View the new collection window by clicking on some portion of it.

You can review the Select Structures part of the Viewing Collections and Libraries section of
Chapter Two, The DirectedDiversity® Browser for details on the different ways to select
molecules. As outlined in chapter two, we could scroll through each vendor collection and
click on the aldehyde structures as they appear. However, since the Vendor1 reagents
collection contains 302 structures and the Vendor2 reagents collection contains 252 structures
(these are relatively small collections) this could be a time consuming process. Alternatively
we can use the Search function under the SEARCH menu to find and select the molecules
with an aldehyde group from each collection. To do this:

Step

Action

1

Click on a portion of the Vendor1 reagents collection to make it the active
window

2

Select Search from the SEARCH menu. The SEARCH dialog box appears.
This dialog box allows the user to search for molecules based on several types of
properties including substructures.

3

Click on the Substructure tab since we want to search for aldehyde
substructures.
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1

For our reaction we will consider aliphatic and aromatic aldehydes. The substructures are
designated using the SMARTS format. See Reference Five for details about the SMARTS
format as used in DirectedDiversity®.
4

Type [C,c][CH]=O (no spaces) in the Substructure field to specify aliphatic
and aromatic aldehydes. See 1 above.

5A

Click OK, the aldehydes in the Vendor1 reagents collection are now
selected. See below.

5B

If there were any selected molecules previously selected in the collection, the
MERGE dialog will appear. Select Replace in the Merge with Existing Selection
field of the MERGE dialog box if it appears, which will keep the new selection
only.
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6A

Copy and paste the aldehyde structures from the Vendor1 reagents
collections into the new collection window, or

6B

Drag and drop the aldehyde structures from the Vendor1 reagents
collections into the new collection window while holding the <Ctrl> and
<Shift> buttons.

7

Click on a portion of the new collection window to bring it to the front for
viewing. See below.

Copyright © 1998-2003 3-Dimensional Pharmaceuticals, Inc.

10

Assemble a Collection

8

DirectedDiversity Release 2.0

Repeat steps 1 to 7 for the Vendor2 reagents collection. Add the selected
molecules to the same collection window.

This gives us a new collection combining the available aldehyde reagents. Verify there are a
total of 169 (0 to 168) aldehyde reagents in the collection by selecting Info from the VIEW
menu, see 1 below.

1
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Amine Reagent Collection
We create an amine reagent collection using the same procedure. We start with the Search
function under the SEARCH menu to find and select the molecules with a suitable amine
group from each collection. For our reaction we will consider aliphatic and aromatic primary
amines and aliphatic and aromatic secondary amines where the nitrogen is non-aromatic. In
this case we are looking for two substructures. We use a SMARTS string to designate a
search for either of the substructures. See Reference Five for details about the SMARTS
format as used in DirectedDiversity®. To do this:

Step

Action

1

Open a new browser window.

2

Click on a portion of the Vendor1 reagents collection to make it the active
window

3

Select the Search from the SEARCH menu.

4

Click on the Substructure tab of the SEARCH dialog box.

5

Type the SMARTS string [$([C,c][NH2]),$([C,c][NH&!a][C,c])]
(no spaces) in the Substructure field to specify the aliphatic and aromatic
primary amines ([C,c][NH2]) and the aliphatic and aromatic secondary
amines where the nitrogen is non-aromatic([C,c][NH&!a][C,c]). See 1
below.

1
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6

Click OK, the amines in the Vendor1 reagents collection
n are now selected.
See below.

7

Click OK to replace the existing selection with the new one.

8A

Copy and paste the amine structures from the Vendor1 reagents collections
into the new collection window, or

8B

Drag and drop the amine structures from the Vendor1 reagents collections
into the new collection window.

9

Repeat steps 2 to 7 for the Vendor2 reagents collection.

10

Click on a portion of the new collection window to bring it to the front for
viewing. See below.

This gives us a new collection combining the available amine reagents. Verify there are a
total of 193 (0 to 192) amine reagents in the collection.
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Save the New Collection
Once the reagents are transferred into a new collection, the collection needs to be saved with
an appropriate filename. To do this:

Step

Action

1

Click the new collection containing the aldehydes to make it the active window.

2

Click Save As under the FILE menu. A file type pop-up submenu appears.

3

Select SDF from the file type pop-up submenu. The standard Windows SAVE
AS dialog box opens

4

Verify that the Tutorial folder is selected in the Look In field.

5

Type aldehyde reagents in the File Name field.

6

Click Save

Repeat these steps to save the new amine collection with the file name
amine reagents.sdf.
In an alternative approach, the user could have combined the Vendor 1 and Vendor 2
collections into a single collection and performed the search for substructures once each for
amines and aldehydes on this set. The DirectedDiversity® Browser provides the flexibility to
create and save custom collections to aid the analysis.
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Tutorial Two
Create a Combinatorial Library
Overview
In this tutorial the user will learn how to use the Exploder tool to create a combinatorial
library of products. The user will enter a preexisting reductive amination reaction scheme
encoding the following reaction:

H

R1

H

+
O

reducing agent, H+

N

R3

R2

R2
R1

N

-H2O

R3

Then, the user will define the output file, select the collection of aldehyde reagents and the
collection of amine reagents assembled in the last tutorial. After this the user will run the
Exploder. Then the user will view and validate the results.
Specifically, this Tutorial includes the following sections:
•

Enter a Reaction Scheme.

•

Define the Output File.

•

Select the Reagent Collections.

•

Run the Exploder.

•

View and Validate the Exploder results.

The following table identifies the appropriate section to read in order to learn how to perform
a specific task.

To learn more about …

Read the section….

Entering a reaction scheme.

Enter a Reaction Scheme.
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16

To learn more about …

Read the section….

See page

Defining the output file.
Selecting the reagent collections.

Define the Output File.
Select the Reagent
Collections.

20
21

To learn more about …

Read the section….

See page

Running the Exploder.
Viewing and validating the Exploder results

Run the Exploder.
View and Validate the
Exploder results

22
23
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Enter a Reaction Scheme
The first step in creating combinatorial library is to open the exploder tool and enter a
reaction scheme. Additional information on the use of the reaction language to create reaction
schemes can be found in Reference One.
The Exploder tool is selected from the browser window as follows:

Step

Action

1A

Select Exploder from the TOOLS menu, or

1B

Click on the Exploder button of the Tools toolbar. The EXPLODER SETUP
dialog box appears.

2

Click the button to the right of the Reaction Scheme field in the EXPLODER
SETUP dialog box. See 1 below. The Windows OPEN dialog box appears.

1

2
3

3

Select the Tutorial folder in Look In field, see 2 above.

4A

Double click on the tutorial amination.rxn file, see 3 above, or.

4B

Type tutorial amination in the File Name field and click Open.

5

The desired reductive amination reaction scheme file name and path is
displayed in the Reaction Scheme field and the reaction scheme is displayed
in the box. See below.
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This reaction scheme can be used as is or, if desired, can be edited from within the box. See
Reference One for details on the reaction scripting language.
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Define the Output File
It is convenient to define the output file so that it refers to the reaction scheme. The reaction
scheme filename entered above is tutorial amination.rxn. The “Clb” file extension
is used to designate a combinatorial library. Therefore we will use the output file tutorial
amination.clb. The program will add extensions automatically. To define the output
file:

Step

Action

1

Click the button to the right of the Output field in the EXPLODER SETUP
dialog box. The SAVE AS dialog box appears.

2

Verify that the Tutorial folder is selected.

3

Type tutorial amination in File Name field.

4

Click Save

5

The output file name and path is displayed in the Output field, see 1 below.
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Select the Reagent Collections
The reaction scheme calls for two reagents. Therefore the first two reagent fields, R1 and R2
are activated in the Exploder Setup dialog box, see 2 in previous figure. The reagent
collections must be entered into the R1 and R2 fields in the same order they are specified
in the reaction scheme. The tutorial amination reaction scheme specifies the amine
reagent first then the aldehyde reagent. To select the amine reagents for the R1
field and the aldehyde reagents for the R2 field:

Step

Action

1

Click the button to the right of the R1 field in the EXPLODER SETUP dialog
box. See 1 below. The OPEN dialog box appears.

2

Verify that the Tutorial folder is selected.

3A

Double click on the amine reagents.sdf file.

3B

Type amine reagents.sdf in the File Name field.
Click Open

4

The amine reagent collection file name and path is displayed in the R1 field.
See 1 below

5

Repeat steps 1 to 3 for the aldehyde reagents collection in the R2 field. The
aldehyde reagents collection file name is aldehyde reagents.sdf.

6

The aldehyde reagent collection file name and path is displayed in the R2 field.
See 2 below
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The Exploder setup is now complete.

Run the Exploder
Click the Exploder button on EXPLODER SETUP dialog box (see 3 in previous figure) to
run Exploder. If there is a major problem with the reaction scheme, the specified
reagent collections or something else, an error message will appears. For example:

In this case, there should be no problems and the Exploder Log and new library windows
should appear as shown below.
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Notice that the new library window is given the name “tutorial amination.clb:1” which
appears in its window title bar. The Exploder log window is given the name “tutorial
amination.clb:2” which appears in its window title bar. These window names correspond to
the file name created by the Exploder for the library file. The log file is named “tutorial
amination.clb.html”.

View and Validate the Exploder Results
The Exploder Log provides information and statistics from the Exploder run. The library
displays the product structures. By viewing the Exploder Log and library we can validate the
results of the Exploder run. The basic process for validating the Exploder results is:

Step

Action

1

Verify the correctness of the chemistry.

2

Interpret Exploder Log warning.

3

Correct reagent collections (of necessary).

4

Re-explode the library until satisfied with result.
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View Library
Verify the correctness of the chemistry by viewing the library.

Step

Action

1

Click on a portion of the library window to bring it to the front.

2
3

Observe the structures in the library. Are they consistent with the desired
products?
If they are not, review and edit the reaction script.

View Exploder Log and Interpret Warning
The exploder Log, shown above, first identifies the library file, tutorial amination,
and its path. It next gives information about the amine reagents, followed by the aldehyde
reagents. For each reagent it:
•
Identifies the filename and path for the reagent collection.
•
List warning messages for specific structures.
•
List statistics about the reagents.
Finally it indicates the total number of structures in the library, 32448.
For the amine reagents all the structures were suitable with 192 Primary amines mapped and
one secondary amine mapped. The reaction scheme specifies that C(=O)[NH,NH2] should
be ignored. A warning indicates this pattern was found in the amine reagent collection
structure #0. To view this structure:

Step

Action

1

Click on the warning message. See 1 below. The amine reagents collection
window is opened with the structure flashing in the upper left-hand corner. See
2 below.

2

Double click on the structure to open a separate window for it. See 3 Below.

Since this reagent does not contain a suitable amine functionality, we should eliminate this
reagent from the amine reagent collection. See Correcting Reagent Collections below.
For the aldehyde reagents all 169 were suitable. A warning identifies aldehyde reagent
collection structure #0 as a structure with multiple aldehyde functionalities. To restrict the
type of products from this structure the reaction script must specify how to treat the different
functional groups. See Reference One for more details on reaction language. If we are
satisfied with mapping only one of the possible structures from this reagent then we do not
need to modify the reaction script.

Correcting Reagent Collections
We have decided to eliminate products from the unsuitable amine functionality of structure
#0 in the amine reagent collection. It is therefore necessary to delete the #0 structure from
the amine reagents collection. This procedure will change the amine reagents file. If you
want to preserve the original collection make a copy of the file. To delete the #0 structure, do
the following:
Copyright © 1999-2003 3-Dimensional Pharmaceuticals, Inc.
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Step

Action

1

Click on the amine warning message referring to the #0 structure. See 1 above.

2

Click the #0 structure in the amine reagents collection window. See 2 above.

3A

Click Cut from the EDIT menu to remove the structure from the collection, or.

3B

Click the Cut button form the MAIN toolbar to remove the structure from the
collection, or.

3C

Press the <Delete> key on the keyboard. Click OK in the dialog box asking to
proceed with modification of the file.

4

Click Save from the FILE menu to save the changes to the collection.

Copyright © 1999-2003 3-Dimensional Pharmaceuticals, Inc.

25

Create a Combinatorial Library

DirectedDiversity Release 3.5

2

3

1

Re-Explode the Library
Once the amine reagent collection structure #0 is removed and the collection is saved the
library can be re-exploded. To do this:

Step

Action

1

Close the windows displaying the library and the log file if they are still open.

2A

Select Exploder from the TOOLS menu or

2B

Click on the Exploder button of the Tools toolbar

3

The EXPLODER SETUP dialog box appears with the previous information
already present.
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Click the Explode button on the EXPLODER SETUP dialog box. Click OK if
prompted to whether to overwrite the existing library file.

This gives us the following Exploder log:

Copyright © 1999-2003 3-Dimensional Pharmaceuticals, Inc.

27

Create a Combinatorial Library

DirectedDiversity Release 3.5

The products from the unwanted amide reagent are no longer present.
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Reaction Scheme Scripting Exercise
In this section we simulate the development of the reductive amination reaction scheme used
earlier. We’ll be using the files created in the previous portion of this tutorial. We start with
the initial script shown in the exploder dialog box below. This scheme shows primary and
secondary amines reacting with aldehydes. Refer to Reference One, Reaction Language, for
details about the reaction scripting language used in DirectedDiversity.

To view this reaction scheme script and make the necessary changes to develop the script
used earlier follow the following steps.

Step

Action

1A

Select Exploder from the TOOLS menu; see below.

1B

Click on the Exploder button, see 1 below, of the Tools toolbar.

2

The EXPLODER SETUP dialog box appears. See 2 below.

3

Click the button to the right of the Reaction Scheme field in the EXPLODER
SETUP dialog box and open the initial amination.rxn file.

4

Select the amine reagents.sdf collection for the R1 field.

5

Select the aldehyde reagents.sdf collection in the R2 field.

6

Click Explode. Click OK if prompted to replace the existing library or choose a
different file name in the Output field.
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When the exploder is run it gives the error message shown below. This message indicates
there is zero instead of an “O” in the definition of aldehyde.

7

Edit the script from within the EXPLODER dialog box to replace the zero with an
“O”.

8

Click Explode to run the Exploder again. Click OK if prompted to replace the
existing library or choose a different file name in the Output field.

When the exploder is run it gives the Exploder log shown below which indicates some
molecules failed to map. If we click on the message line for structure #125 we see the
molecule contains a primary and secondary amine. Since the primary amines are more
reactive we need to indicate this in the reaction script. In addition, we would like to exclude
secondary aromatic amines. Defining the primary and secondary amines separately and
listing the primary amine definition first does this.
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9

Close the library windows and run the Exploder tool.

10

Replace the line amine define “[C,c][NH2,NH&!a]”; with the line
amine define “[C,c][NH2]”; and add the line amine define
“[C,c][NH&!a]”; in the reaction script. These indicate a primary amine and
if there are no primary amines then a non-aromatic secondary amine. See below.

11

Click Explode to run the Exploder again.

When the exploder is run it gives the Exploder log shown below which indicates it found
multiple ways to map onto a structure. If we click on the message line for structure #39 we
see a reagent that contains two aldehyde groups. Therefore, the Exploder created products
based on this reagent by choosing arbitrarily one of the aldehyde groups for reaction.
Assuming that such behavior is acceptable, the virtual library is ready.
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Create a Combinatorial Library
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Tutorial Three
Calculate Descriptors

Overview
In this tutorial the user will learn how to calculate descriptors using the Descriptor Generator.
Descriptors will be calculated for the “aldehyde reagents” collection from Tutorial One and
the “tutorial amination” library created in Tutorial Two. For the library the Descriptor
Generator will calculate the Kier-Hall, Ghose-Crippen and Lipinski descriptors. In addition,
we will use it to perform a normalization, principal component analysis and non-linear
mapping and use 2D and 3D scatter plotters to view the results. For details about how these
calculations are done refer to Chapter Four of the User’s Guide, Using the Descriptor
Generator, and Reference Two, Command Utilities.
Specifically, this Tutorial includes the following sections:
•

Calculate Descriptors for a Collection.

•

Calculate Descriptors for a Library

•

Calculate Descriptors Using a Script

The following table identifies the appropriate section to read in order to learn how to perform
a specific task.

To learn more about …

Read the section….

Calculating Descriptors for a Collection

Calculate Descriptors for a
Collection

35

Calculating Descriptors for a Library

Calculate Descriptors for a
Library

41

Calculating Descriptors Using a Script

Calculate Descriptors Using a
Script

46
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Calculate Descriptors for a Collection
We start by calculating the Kier-Hall descriptors for the “aldehyde reagents” collection from
Tutorial One. We start by opening the collection, then select the options for the Descriptor
Generator calculations, and finally run the Descriptor Generator. To do this we:

Step

Action

1

Open the “aldehyde reagents” collection from Tutorial One.

2

Select Descriptor from the Tools menu.

3

Click the KH descriptor field.

4

Leave the number of threads at 1.

5

Select Delete old versions to delete old versions of the output files (if any exist).

6

Select Display log to display the log file showing the details of the descriptor
calculation results.

7

Click Next to proceed to the NORMALIZATION dialog box.

Copyright © 1999-2003 3-Dimensional Pharmaceuticals, Inc.

35

Calculate Descriptors

DirectedDiversity Release 3.5

8

Select Create Transform from the NORMALIZATION dialog box drop down
menu.

9

Type nrm for the file name in the Transform File field.

10

Leave Method at the default, [0, 1], which normalizes the descriptor values to a
range of 0 to 1.

11

Click Next to proceed to the PRINCIPAL COMPONENT ANALYSIS dialog box.
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12

Select Create Transform from the PRINCIPAL COMPONENT ANALYSIS
dialog box drop down menu.

13

Type pc99 for the file name in the Transform File field. The Descriptor
Generator will save the calculated PCA transform in file pc99.trf, and the
resulting descriptor matrix in file aldehyde reagents.pc99.

14

Leave Keep at the default, 99%, to keep the number of components necessary to
maintain 99% of the variance.

15

Click Next to proceed to the NON-LINEAR MAPPING dialog box.
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16

Select Create Transform from the NON-LINEAR MAPPING dialog box drop
down menu.

17

Type 3d for the file name in the Transform File field. The Output Ext. field
will automatically become 3d. The NLM transform (a neural network) will be
saved in file 3d.trf, and the resulting descriptors in file
aldehyde reagents.3d.

18

Leave Planes at the default 3 dimensions

19

Type 100 into the Training Subset field.
NOTE: This is below the minimum value for a typical application. We are
using this value because our collection is very small, only 106 structures.
This should usually be about 1200 to 1500 for very good results.

20

Click Next to proceed to the NLM and Neural Net dialog boxes.

If the user does not have an OpenInventor® license, it may be beneficial to create 2dimensional non-linear maps, altering the number of planes and file names accordingly.
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21

Leave the NLM and Neural Net dialog boxes fields at their Defaults

22

Click Finish to begin running the Descriptor Generator.

23

The Descriptor Generator creates a Perl script that performs the calculations. The
name of the script is determined by the file extension of the last output file
generated by the Descriptor Generator. In the example above the last output file
will have extension 3d, as we specified in the NON-LINEAR MAPPING dialog,
therefore, the name of the generated script will be 3d.pl. If such a script already
exists, the dialog box similar to the one shown below appears. Select Yes to
overwrite the former script or No to reuse the existing script.

24

Select Process Manager from the TOOLS menu to monitor the
calculations from the Process Manager window. The calculation may take
a couple of minutes.

25

A dialog box, such as the one below, will appear when the background
processes finishes. Click OK to close it.
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The log file will be opened automatically in a text editor, such as Notepad, to
review the results. The filename should be aldehyde reagents.3d.log.
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Calculate Descriptors for a Library
The descriptors for a library are calculated in the same manner as a collection. In this section
we will calculate the descriptors for the “tutorial amination” library. The DESCRIPTORS,
NORMALIZATION, PRINCIPAL COMPONENT ANALYSIS, and NON-LINEAR MAPPING
dialog boxes will open with previously entered data already in the fields. Since we will use
many of the same options this will save time. Calculate the library descriptors as follows:

Step

Action

1

Open the “tutorial amination.clb” library file created in Tutorial Two.

2

Select Descriptor from the Tools menu.

3

Click the KH, GC and Lipinski descriptor fields.

4

Type kgl in Output Ext. field. This file extension can be whatever the user
wants as long as it does not contain a period.

5

Leave the number of threads at 1.

6

Select Delete old versions to delete old versions of the output files (if any exist).

7

Select Display log to automatically display the log file.

8

Click Next to proceed to the NORMALIZATION dialog box.
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9

Select Create Transform from the NORMALIZATION dialog box drop down
menu.

10

Type nrmlib.trf for the transform file name in the Transform File field. The
output file extension automatically becomes nrmlib.

11

Leave Method at the default, [0, 1], which normalizes the descriptor values to a
range of 0 to 1.

12

Click Next to proceed to the PRINCIPAL COMPONENT ANALYSIS dialog box
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13

Select Create Transform from the PRINCIPAL COMPONENT ANALYSIS
dialog box drop down menu.

14

Type pcalib.trf for the transform file name in the Transform File field. The
output file extension automatically becomes pcalib.

15

Leave Keep at the default, 99%, to keep the number of components necessary to
maintain 99% of the variance.

16

Click Next to proceed to the NON-LINEAR MAPPING dialog box.
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17

Select Create Transform from the NON-LINEAR MAPPING dialog box drop
down menu.

18

Type 3dlib.trf for the NLM transform file name in the Transform File field.
The output file extension automatically becomes 3dlib.

19

Leave Planes at the default 3 dimensions

20

Type 1200 into the Training Subset field.

21

Click Next to proceed to the NLM and Neural Net dialog boxes.
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22

Leave the NLM and Neural Net dialog fields at their Defaults

23

Click Finish to begin running the Descriptor Generator.

24

Select Yes to overwrite the former script if the dialog box below appears.

25

Select Process Manager from the TOOLS menu to monitor the
calculations from the Process Manager window.

26

The log file will automatically open in a text editor to review the results after the
calculation is completed. The log file name is tutorial
amination.clb.log.
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Calculate Descriptors Using a Script
Once a script is created for a collection, it can be used as a foreign script with another
collection. In this case we will use the script we created to calculate the “aldehyde reagents’
collection descriptors for calculating the “amine reagents” collection descriptors. To use the
script:

Step

Action

1

Open the “amine reagents” collection from Tutorial One.

2

Select Descriptor from the Tools menu.

3

Select Other from the DESCRIPTORS dialog box.
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4

Click on the button to the right of the Script field and select the “3d.pl” file from
the “Tutorial” folder.

5

Check the Display log box to automatically display the log when the process is
done.

6

Click Next and choose None from the NORMALIZATION dialog box.

7

Click Next and choose None from the PRINCIPAL COMPONENT ANALYSIS
dialog box.

8

Click Next and choose None from the NON-LINEAR MAPPING dialog box.

9

Click Finish from the NON-LINEAR MAPPING dialog box.

10

Click Ok from dialog box that appears when the calculations are complete.

11

Open the log file will open automatically in a text editor to review the results.
The filename should be “amine reagents.3d.log”.
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Tutorial Four
Create Scatter Plots

Overview
In this tutorial the user will learn how to use 2D and 3D Scatter Plot tools to create 2D and
3D scatter plots based on Kier-Hall, Ghose-Crippen and Lipinski descriptors. 2D and 3D
scatter plots will be created for a reagent collection and a library. These scatter plots enable
the user to view structures from the collection or library in a 2 or 3-dimensional map. The
specific descriptors used for the axes can be selected from a list of descriptors. Also, with the
2D Scatter Plot tool two additional descriptors can be selected to distinguish structures by
size and color.
Specifically, this Tutorial includes the following sections:
•

Create a 2D Scatter Plot of a Collection.

•

Create a 3D Scatter Plot of a Collection.

•

Create a 2D Scatter Plot of a Library

•

Create a 3D Scatter Plot of a Library

The following table identifies the appropriate section to read in order to learn how to perform
a specific task.

To learn more about …

Read the section….

Creating a 2D Scatter Plot of a Collection

Create a 2D Scatter Plot of
a Collection
Create a 3D Scatter Plot of
a Collection
Create a 2D Scatter Plot of
a Library
Create a 3D Scatter Plot of
a Library

Creating a 3D Scatter Plot of a Collection
Creating a 2D Scatter Plot of a Library
Creating a 3D Scatter Plot of a Library
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Create a 2D Scatter Plot for a Collection
In this example we will create a 2D scatter plot for the aldehyde reagent collection from
Tutorial One based on Kier-Hall descriptors. This is done by opening the 2D Scatter Plot
tool, designating KH1 as the descriptor file extension type and then dragging and dropping a
selection of structures to the 2D Scatter Plot tool from the aldehyde reagents collection.
NOTE: Scatter plots cannot be created for collections or libraries that have not had the
appropriate descriptors calculated. The basic procedure is:

Step

Action

1

Select 2D Scatter from the GRAPH menu. The CREATE MAP dialog box will
open.

2

Leave the Method field box unchanged to use the default file method.

3

Type kh1 (for Kier-Hall) in the file extension Field.

4

Click OK, the 2D scatter plot viewer appears, see below.
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5

Open the aldehyde reagents collection in the Tutorial folder.

6

Select the entire set of structures. (The user can decide specifically which
structures to view.)

7

Drag and drop the set of structures onto the 2D viewer:
• While holding the <Shift> and <Ctrl> keys down, click and hold the left
mouse button on one of the selected structures.
• Drag them over the 2D Scatter Plot viewer.
• Release the mouse button over the collection.
• The SET PROPERTIES dialog box will appear; see below.
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8

Type in aldehydes for the name of the set.

9

Select the circle style for the aldehyde data points:
• Click the arrow to activate the Style drop down box.
Click Circle to select the circle style.

10

Use the Size box arrow buttons to increase the data point size to 15.
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Select blue border and fill colors for the data points:
• Click the Border Color button (see 1 below), the COLOR Dialog box appears.
• Click the blue color.
• Click OK or press <Enter>.
• Click the Fill button (see 1 below), the COLOR Dialog box appears.
• Click the blue color.
• Click OK or press <Enter>.

1

12

Click OK on the SET PROPERTIES dialog box to display the aldehyde reagents
in the 2D Scatter Plot viewer.
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More than one set of structures can be viewed at a time. Repeat the above procedure to create
an amine set from the amine reagents collection. Use the default properties values for the
amine set. Your 2D scatter plot should look like the one shown below.
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Create a 3D Scatter Plot for a Collection
Creation of 3D scatter plots requires both an OpenInventor® license and use of the
Browser3D application. If an OpenInventor® license is available, please make sure that the
Browser3D application is active.
The process for creating a 3D scatter plot for the aldehyde reagent collection based on KierHall descriptors is very similar to that of creating a 2D scatter plot. This is done by opening
the 3D Scatter Plot tool, designating KH1 as the descriptor file extension type and then
dragging and dropping a selection of structures into the 3D Scatter Plot tool from the
aldehyde reagents collection. The basic procedure is:

Step

Action

1

Select 3D Scatter from the GRAPH menu. The CREATE MAP dialog box will
open.

2

Leave the Method field box unchanged to use the default file method.

3

Type kh1 (for Kier-Hall) in the file extension field.

4

Click OK, the 3D scatter plot viewer appears, see below.
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5

Open the aldehyde reagents collection in the Tutorial folder.

6

Select the entire set of structures.

7

Drag and drop the aldehyde structures onto the 3D viewer.
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8

Type in aldehyde (see 1 below) for the name of the set in the 3D Scatter Plot
viewer.

9

Select Sphere from the Shape drop down box (see 2 below) for the shape of the
aldehyde data points.

1
2

10

Use the Size box arrow buttons to increase the data point size to 0.30. See 1
below.
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1
2

11

Use the default resolution of 0.50 shown in the Resolution field. See 2 above.

12

Change the color of the aldehyde data points to blue:
• Select Color to open the COLOR dialog box.
• Click the blue color, see 1 below.
• Click OK or press <Enter>, see 2 below

1

2
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Click OK, the aldehyde properties are now set. The aldehyde set is displayed in
the 3D Scatter Plot viewer as shown below.

More than one set of structures can be viewed at a time. Repeat the above procedure to create
an amine set from the amine reagents collection. Use the default properties values for the
amine set, but set the size to 0.40. Your 3D scatter plot should look similar to the one shown
below.
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Create a 2D Scatter Plot for a Library
In this example we will create a 2D scatter plot for the “tutorial amination” library from
Tutorial Two based on Kier-Hall descriptors. This is done just like the 2D scatter plot for the
aldehyde reagents collection. The procedure is:

Step

Action

1

Select 2D Scatter from the GRAPH menu. The CREATE MAP dialog box will
open.

2

Leave the Method field box unchanged to use the default file method.

3

Type kh1 (for Kier-Hall) in the file extension Field.

4

Click OK.

5

Open the tutorial amination library in the Tutorial folder.

6

Select the entire set of structures.

7

Drag and drop the tutorial amination structures onto the 2D viewer:

8

Type in tutorial amination for the name of the set. In the SET
PROPERTIES dialog box.

9

Select properties for the set. Use default values for the tutorial
amination set.
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1

10

Click OK to display the tutorial amination products in the 2D Scatter Plot viewer.
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Repeat the above procedure to create 2D scatter plot for the “tutorial amination” library based
on Ghose-Crippen descriptors. Use the default properties values for the “tutorial amination”
set. Your 2D scatter plot should look like the one shown below.
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Create a 3D Scatter Plot for a Library
We will now create a 3D scatter plot for the “tutorial amination” library based on Kier-Hall
descriptors. This is done just like the 3D scatter plot for the aldehyde reagents collection.
The procedure is:

Step

Action

1

Select 3D Scatter from the GRAPH menu.

2

Leave the Method field box unchanged to use the default file method.

3

Type kh1 (for Kier-Hall) in the file extension Field.

4

Click OK, the 3D scatter plot viewer appears, see below.

5

Open the tutorial amination library

6

Select the entire set of structures.

7

Drag and drop the tutorial amination structures onto the 3D viewer.

8

Type in tutorial_amination for the name of the set in the 3D Scatter
Plot viewer. A space character cannot be used in the name of the set in 3D scatter
plots, so we replaced it with an underscore character.

9

Select properties for the tutorial amination structure data points. Change the
Shape to Dots and use default settings for the rest of the options.

13

Click OK. The tutorial_amination set is displayed in the 3D Scatter Plot
viewer as shown below.
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Follow the procedure below to create a 3D scatter plot for the “tutorial amination” library
based on Ghose-Crippen descriptors.

Step

Action

1

First, close all windows that are open in the Browser.

2

Select 3D Scatter from the GRAPH menu.

3

Leave the Method field box unchanged to use the default file method.

4

Type gc1 (for Ghose-Crippen) in the file extension Field.

5

Click OK, the 3D scatter plot viewer appears.

6

Open the tutorial amination library.

7

Select Random from the SELECT menu. The RANDOM SELECTION dialog
box appears.

6

Type 1000 in the number field.

7

Click OK. This will select a random subset of 1000 molecules in the
tutorial amination library. The selected structures may not appear on the
screen. A random selection is necessary in this case, because we intend to
use solid objects, such as cubes, to represent each structure. If we try to
display all structures as solid objects, the rendering of the 3D view will
consume a large amount of computer memory and computational time
due to the relatively large (32,448) number of compounds in the library.
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Continued from the previous page.
8

To confirm that there are in fact 1000 structures selected, use Info from
the VIEW menu. The DOCUMENT INFO dialog box appears. The Selected field
box shows that 1000 structures are selected. Click OK to close the dialog box.

7

Drag and drop the tutorial amination structures onto the 3D viewer.

9

Select properties for the tutorial amination structure data points:
• Change the Shape to Sphere
• Set the Resolution to 0.1. Since this number determines the number of
the triangles used to draw the sphere, such a low value effectively
transforms a sphere into an octahedron.
• Set the Size to 0.20.

Your 3D scatter plot should look similar to the one shown below.

Copyright © 1999-2003 3-Dimensional Pharmaceuticals, Inc.

65

Create Scatter Plots

Copyright © 1999-2003 3-Dimensional Pharmaceuticals, Inc.

DirectedDiversity Release 3.5

66

Tutorial Five
Create ZBI Files

Overview
In this tutorial the user will learn how to create zero based index (ZBI) files for molecules
selected from a collection and a library. ZBI files will be created from a reagent collection,
2D scatter plot of collection, and a 3D scatter plot of a library. These files enable the user to
save the indices of selected structures within a collection or library for later use.
Specifically, this Tutorial includes the following sections:
•

Create a ZBI File from a Collection

•

Create a ZBI File from a 2D Scatter Plot

•

Create a ZBI File from a 3D Scatter Plot

•

Importing ZBI Files

The following table identifies the appropriate section to read in order to learn how to perform
a specific task.

To learn more about …

Read the section….

Creating a ZBI File from a Collection

Create a ZBI File from a
Collection

68

Creating a ZBI File from a 2D Scatter Plot

Create a ZBI File from a
2D Scatter Plot

69

Creating a ZBI File from a 3D Scatter Plot

Create a ZBI File from a
3D Scatter Plot

70

Importing a ZBI file

Importing ZBI Files

72
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Create a ZBI File from a Collection
We start by selecting structures from the “aldehyde reagents” collection from Tutorial One.
Once the structures are selected, the indices of the selected structures can be saved for later
use as a ZBI file. This is done as follows:

Step

Action

1

Open the “aldehyde reagents” collection in the “Tutorial” folder.

2

Select structures 10 to 25, 45 to 50, 72, 76, 89, and 98 to 100 in the collection.
• Use the mouse and/or keyboard functions, or
• Select Range command under the SELECT menu.
• Type 10-25,45-50,72,76,89,98-100 in the Range field. (no spaces)
• Select Replace in the Merge with Existing Selection field of the MERGE
dialog box if it appears.

3

Click Export under the SELECT menu.

1

4

Click on ZBI. See 1 above. The SAVE AS dialog box will open with the
ZBI file type already selected.

5

Type aldehyde reagents for the filename of the ZBI file.

6

Click Save.

Verify the ZBI file was saved with the proper indices:

Step

Action

1

Clear all the selection in the “aldehyde reagents” collection.
• Select None under the SELECT menu, or
• Press the <Ctrl> <Shift> and <A> keys on the keyboard, or
• Click the Clear All button on the PAGER Toolbar.
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2

Click Import under the SELECT menu. The standard Windows OPEN dialog
box opens with the ZBI file extension already chosen.

3

Double click on the aldehyde reagents.zbi file.

4

Select Replace merge option if the MERGE dialog box opens.

5

Click OK.

6

The structures with indices recorded in the ZBI file are now selected in the
“aldehyde reagents” collection.

7

Scroll through the collection and verify that only structures 10 to 25, 45 to 50, 72,
76, 89, and 98 to 100 are selected.

Create a ZBI File from a 2D Scatter Plot
In Tutorial Four we created a 2D scatter plot of the structures in the “aldehyde reagents”
collection. The indices of structures selected from this scatter plot can also be saved as a ZBI
file. Since ZBI files apply to since collections and multiple collections can be shown on the
same plot, a ZBI file will be saved for each collection on the plot. Saving a ZBI file from a
2D plot is done as follows:

Step

Action

1

Create a 2D scatter plot of the structures in the “aldehyde reagents” collection.
See Tutorial Four for details.

2

Select 6 structures from the scatter plot. See the scatter plot below.
• Click on each structure individually, or
• Hold the <Shift> key and the left mouse button down and drag over an area.
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3

Click Export under the SELECT menu.

4

Click on ZBI. Click OK on the message box informing that a zbi file for
the aldehyde reagents set is to be selected. The SAVE AS dialog box will
open with the ZBI file type already selected.

5

Type aldehyde reagents2 for the filename of the ZBI file.

6

Click Save.

The indices of the selected structures are now saved in the ZBI file. To recover these follow
the procedure outlined in the first section above.

Create ZBI Files from a 3D Scatter Plot
In Tutorial Four we also created a 3D scatter plot of the structures in the “tutorial amination”
library. The indices of structures selected from this scatter plot can also be saved as a ZBI
file. This is done as follows:

Step

Action

1

Create a 3D scatter plot of the structures in the “tutorial amination” library. See
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Tutorial Four for details.
2

Select several structures on 3D scatter plot:
• Click on each structure individually, or
• Use the dragger box (see Chapter 3D Scatter Plots in the User’s Guide for
details).

The user is referred to the User’s Guide for detailed instructions of making selections in 3D
plots. For quick reference, in the 3D plots the user is either in “picking” mode, indicated by a
cursor shaped like an arrow, or “viewing” mode, with a hand. Selecting molecules in a plot
requires that the user be in "picking" mode. The user can toggle between the modes by
opening a 3D plot and 1) clicking the right mouse button and checking/unchecking the
viewing option, 2) pressing <ESC>, or 3) pressing <V>.
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3

Click Export under the SELECT menu.

4

Click on ZBI. Click OK on the message box informing that a zbi file for the
tutorial_amination set is to be selected. The SAVE AS dialog box will open
with the ZBI file type already selected.

5

Type tutorial amination for the filename of the ZBI file.

6

Click Save.

The indices of the selected structures are now saved in the ZBI file. To recover these follow
the procedure outlined in the first section above.

Importing ZBI Files
When ZBI files are imported if there are any structures currently selected in the collection or
library the Merge dialog box appears, see below. It presents several options that allow the
user to decide how the ZBI file indices will affect the structures already selected in the
collection. These options are:

Merge Option

Effect

Replace

ZBI file indices selection replaces the current selection.

Add

ZBI file indices selection added to the current selection.

Binary AND

Only selects the structures that are in common between the current
selection and the ZBI file indices selection.

Binary XOR

Only selects the structures that are not in common between the current
selection and the ZBI file indices selection. Common structures are
unselected.

In section one we used the Replace option so only the structures in the ZBI file would be
displayed. Since this option unselects any currently selected structures, it enabled us to select
only the structures with indices recorded in the ZBI file and verify that our selection was
properly recorded. To illustrate how the other options work, open the “aldehyde reagents”
collection again and import the “aldehyde reagents.zbi” file as follows:

Step

Action

1

Open the “aldehyde reagents” collection.

2

Click Import under the SELECT menu. The standard Windows OPEN dialog
box opens with the ZBI file extension already chosen, see below.
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3

Verify that the “Tutorial” folder containing the ZBI file is selected.

4

Double click on the “aldehyde reagents.zbi” file.

5

Select the Replace merge option if the MERGE dialog box opens.

6

The indices recorded in the ZBI file are now selected in the “aldehyde reagents”
collection.

7

Click OK.

8

Scroll through the collection and verify only structures 10 to 25, 45 to 50, 72, 76,
89, and 98 to 100 are selected.

NOTE: The Prev. Selected and Next Selected button in the PAGER Toolbar can be
helpful in scrolling through these collections.
To illustrate the Add option:

Step

Action

1

Import the “aldehyde reagents2.zbi” file.

2

Select the Add option in the MERGE dialog box.

3

Click OK.

4

Scroll through the collection and verify that not only are the structures from
“aldehyde reagents.zbi” file (10 to 25, 45 to 50, 72, 76, 89, 98 to 100)
selected but also the structures from the “aldehyde reagents2.zbi”
file are present.

To illustrate the Binary AND option:

Step

Action

1

Clear all the selected structures in the “aldehyde reagents”
collection.

2

Import the “aldehyde reagents.zbi” file. The MERGE dialog box will
not appear.

3

Import the “aldehyde reagents2.zbi” file.

4

Select the Binary AND option in the MERGE dialog box.

5

Click OK.

6

Scroll through the collection and verify that only the structures that are in
common between the two ZBI file selections are displayed.

To illustrate the Binary XOR option:

Step

Action

1

Clear all the selected structures in the “aldehyde reagents”
collection.

2

Import the “aldehyde reagents.zbi” file. The MERGE dialog box will
not appear.
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3

Import the “aldehyde reagents2.zbi” file.

4

Select the Binary XOR option in the MERGE dialog box.

5

Click OK.

6

Scroll through the collection and verify that only are the structures that are not in
common between the two ZBI file selections are displayed.
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Tutorial Six
Select Diverse Structures

Overview
In this tutorial the user will learn how to select diverse structures using the Diverse selection
tool found under the SELECT menu. This tool enables the user to select a number of
structures with the most diversity from collections and small (up to 100,000 compounds)
libraries. The descriptors must be calculated for the collection or library before this tool can
be used. Refer to Chapter Seven of the User’s Guide, Using the Selector Tools, for more
details about the Diverse selection tool.
Specifically, this Tutorial includes the following sections:
•

Select Diverse Structures from a Collection.

•

Select Diverse Structures from a Small Library.

•

Select Diverse Structures from a Small Library Based on a Reagent Array.

The following table identifies the appropriate section to read in order to learn how to perform
a specific task.

To learn more about …

Read the section….

Selecting diverse structures from a collection

Select Diverse Structures
from a Collection

76

Selecting diverse structures from a small
library

Select Diverse Structures
from a Small Library

79

Selecting diverse structures from a small
library based on a reagent array

Select Diverse Structures
from a Small Library Based
on a Reagent Array

81
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Select Diverse Structures from a Collection
The diverse tool allows the user to select a number of the most diverse structures from a
collection. In this case we start by opening the collection of amine reagents created in
Tutorial One. The descriptors for this collection were calculated in Tutorial Three. Next, we
select the options for the Diverse selection tool and make the selection. To select 10 most
diverse structures from the amine reagents collection we use the following procedure:

Step

Action

1

Open the amine reagents collection from the Tutorial folder.

2

Select Diverse from the SELECT menu. The DIVERSITY SELECTION dialog
box shown below appears.

3

Leave All in the Select From field. We will select the structures from the
entire collection of molecules.

4

Enter 10 in the Number field.

5

Enter 3d for the descriptor file extension. This could be any file extension that
denotes a file containing calculated descriptors for the collection. However, if the
2D or 3D Scatter Plot Viewers are used to view the selection, the diversity is most
apparent with non-linear mapping.

6

Type diverse amines.zbi for the output file name in the ZBI File field.
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7

Leave Batch unchecked since we will not perform the search as a batch job.

8
9

Click OK
Select Replace if the MERGE dialog box appears.

10

Click OK.

11

Click Next Selected button on the Pager Toolbar to scroll to the first selected
structure (see Chapter Two of the User’s Guide for details).

12

Select Info under the VIEWING menu to verify that 10 structures are selected.
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The above procedure yields the following results:
• Ten most diverse molecules are selected and displayed in the amine reagents
collection window.
• A ZBI file named diverse amines.zbi is created with the indices of these ten
molecules in the amine reagents collection. Note that because the selection
process involves a stochastic component, the specific structures that are selected may
be different each time you execute the selection. See the “qselect” utility description
in Reference Two for more information.
To illustrate the diversity of the selection, create a 2D scatter plot based on files with
extension 3d as described in Tutorial Four. Select all structures in the amine reagents
collection, and drag and drop the selected structures on the 2D scatter plot with the <Ctrl>
and <Shift> buttons pressed. In the SET PROPERTIES dialog box set the style to Cross,
and press OK. Then import the diverse amines.zbi again, as described above. Drag
and drop the selected structures on the 2D scatter plot with the <Ctrl> and <Shift> buttons
pressed. Use the default settings for the set properties. The resulting scatter plot will look
similar to the one below. The selected structures, shown as red squares, are spread over the
whole range of the descriptor values. Because the non-linear map used for the diverse
selection is 3-dimensional, a 3D scatter plot would provide a more informative representation
of the same data. Such a plot can be constructed in the same way as the 2D scatter plot, and
we leave this as an exercise.
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Select Diverse Structures from a Small Library
The user can select a number of structures from a library by entering a number in the
Number field of the DIVERSITY SELECTION dialog or by specifying a reagent array. In
this section, we’ll select 10 diverse structures from the tutorial amination library.
This library contains 32448 structures. To do this we:

Step

Action

1

Open the tutorial amination library from the Tutorial folder.

2

Select Diverse from the SELECT menu.

3

Leave All in the Select From field.

4

Enter 10 in the Number field.

5

Leave the R1 and R2 fields blank.

6

Enter 3dlib for the descriptor file extension. This indicates that selection
should be the 3-dimensional non-linear map calculated for this library in Tutorial
Three and stored in file tutorial amination.3dlib.

7

Type diverse amination.zbi for the output file name in the ZBI File
field.

8

Leave Batch unchecked since we will not perform the search as a batch job.

9
10

Click OK.
Select Replace if the MERGE dialog box appears.

11

Click OK.

12

Click Next Selected button on the Pager Toolbar to scroll to the first selected
structure (see Chapter Two of the User’s Guide for details).

13

Select Info under the VIEWING menu to verify that 10 structures are selected.

14

Click OK.
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The above procedure yields the following results:
• Ten most diverse molecules are selected and displayed in the tutorial
amination library window.
• A ZBI file named diverse amination.zbi is created with the indices of
these ten molecules in the tutorial amination library. Note that because
the selection process involves a stochastic component, the specific structures that
are selected may be different each time you execute the selection. See the
qselect utility description in Reference Two for more information.
To illustrate the diversity of the selection, create a 2D scatter plot based on files with
extension 3dlib as described in Tutorial Four. Select all structures in the tutorial
amination library, and drag and drop the selected structures on the 2D scatter plot with the
<Ctrl> and <Shift> buttons pressed. In the SET PROPERTIES dialog box set the style to
Dot, and press OK. Then import the diverse amination.zbi again, as described
above. Drag and drop the selected structures on the 2D scatter plot with the <Ctrl> and
<Shift> buttons pressed. Use the default settings for the set properties. The resulting scatter
plot will look similar to the one below. The selected structures, shown as red squares, are
spread over the whole range of the descriptor values. Two squares are located close to each
other, however, they are well separated in the third dimension.
Because the non-linear map used for the diverse selection is 3-dimensional, a 3D scatter plot
would provide a more informative representation of the same data. Such a plot can be
constructed in the same way as the 2D scatter plot, and we leave this as an exercise. The user
should note that in 3D plots, the rendering of a large number of polygons can be
computationally intensive. The user is suggested is either choose the “dot” symbol for large
collections and/or select a random set of a maximum of several thousand compounds to keep
performance acceptable.
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Select Diverse Structures from a Small Library
Based on a Reagent Array
When a reagent array is used, the Diversity tool selects diverse compounds from a
combinatorial library in such a way that these compounds are derived by combining the
specified numbers of each reagent in all possible combinations as prescribed by the reaction
scheme. See Chapter Seven, Using the Selector Tools for details. In this example we select
the most diverse structures that can be formed from 4 amine reagents and 5 aldehyde reagents
in the tutorial amination library (we use the reagent collections created in Tutorial
One). To do this we:

Step

Action

1

Open the tutorial amination library from the Tutorial folder.

2

Select Diverse from the SELECT menu.

3

Leave All in the Select From field.

4

Leave the Number field blank.
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5

Enter the desired number of each reagent into the R1 and R2 fields.
• Type 4 into R1 since the amines are listed first in the reaction scheme. Refer to
Tutorial Two for the amination reaction scheme used to produce the
Tutorial Amination library.
• Type 5 into R2.

6

Enter 3dlib for the descriptor file extension.

7

Type diverse amination array.zbi for the output file name in the ZBI
File field.

8

Leave Batch unchecked since we will not perform the search as a batch job.

9
10

Click OK.
Select Replace if the MERGE dialog box appears.

11

Click OK.

12

Click Next Selected button on the Pager Toolbar to scroll to the first selected
structure (see Chapter Two of the User’s Guide for details).

13

Select Info under the VIEWING menu to verify that 20 structures are selected.

14

Click OK.

The above procedure results in the selection of 20 most diverse structures that can be formed
from four amines and five aldehydes. See below.
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The 2D scatter plot below shows the diversity of the selected structures. The actual scatter
plot that you obtain may differ. Note the differences between this scatter plot and the last one.
The squares do not cover all non-linear map space, because their choice was limited by the
array restriction.

The user should note that typical best practices suggest that selections of diverse and similar
compounds be made in higher dimensional space than the three dimensions used here, which
allow the data to be visualized, but may be created with significant stress. The most
informative dimensionality depends on the compounds, descriptors and desired application.
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Tutorial Seven
Select Similar Structures

Overview
In this tutorial the user will learn how to select similar structures using the Similar selection
tool found under the SELECT menu. This tool enables the user to select structures from
collections and small libraries so that the selected structures are similar to one or more lead
structures.
Specifically, this Tutorial includes the following sections:
•

Select Similar Structures from a Collection.

•

Select Similar Structures from a Small Library.

•

Select Similar Structures from a Small Library Based on a Reagent Array.

The following table identifies the appropriate section to read in order to learn how to perform
a specific task.

To learn more about …

Read the section….

Selecting similar structures from a collection

Select Similar Structures
from a Collection

86

Selecting similar structures from a small
library

Select Similar Structures
from a Small Library

89

Selecting similar structures from a small
library based on a reagent array

Select Similar Structures
from a Small Library Based
on a Reagent Array

92
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Select Similar Structures from a Collection
The Similar selection tool allows the user to select from a collection a number of structures
most similar to one or more lead structures. In this case, we start by opening the collection of
amine reagents created in Tutorial One. The descriptors for this collection were calculated in
Tutorial Three. Next, we select the options for the Similar selection tool and make the
selection. To select 10 most similar structures from the Amine Reagents collection we
use the following procedure:

Step

Action

1

Open the amine reagents collection from the Tutorial folder.

2

Select amine reagents collection structure 75. In this case, we will also use
the amine reagents collection as the collection containing leads.

3

Select Similar from the SELECT menu. The SIMILARITY SELECTION
dialog box shown below appears.

4

Leave All in the Select From field. We will select the structures from the
entire collection of molecules.

5

Enter 10 in the Number field.

6

Enter 3d for the descriptor file extension. This could be any file extension that
denotes a file containing calculated descriptors for the collection. However, if the
2D or 3D Scatter Plot Viewers are used to view the selection, the similarity is
most apparent with non-linear mapping.

7

Click on the arrow button to the right of the Leads box and then click a visible
portion of the amine reagents collection Browser window to make it the
containing the lead.

8

Leave Selected in the LEADS drop down menu to use only the selected
structure in the collection as the lead.

9

Type similar amines.zbi for the output file name in the ZBI File field.

10

Leave Batch unchecked since we will not perform the search as a batch job.
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12

Click OK.
Select Replace in the MERGE dialog box.

13

Click OK.

14

Click Next Selected button on the Pager Toolbar to scroll to the first selected
structure (see Chapter Two of the User’s Guide for details).

15

Select Info under the VIEWING menu to verify that 10 structures are selected.

11

The above procedure yields the following results:
• Ten structures most similar to structure 75 are selected in the amine
reagents collection window. The selection includes structure 75 itself.
• A ZBI file named similar amines.zbi is created with the indices of these
ten molecules from the amine reagents collection.
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The 2D scatter plot below shows the selected structures. All structures are shown in red, the
lead is shown as a black circle, and the selection is shown in green.
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Select Similar Structures from a Small Library
The user can select from a library a number of structures similar to lead structures by entering
a number in the Number field or specifying a reagent array. In this case we’ll select a 10
similar structures from the tutorial amination library (this library contains 32448
structures). To do this we:

Step

Action

1

Open the tutorial amination library from the Tutorial folder.

2

Select the tutorial amination library structure #100. In this case, we will
also use the tutorial amination library as the collection containing the
lead.

3

Select Similar from the SELECT menu.

4

Leave All in the Select From field.

5

Enter 10 in the Number field.

6

Leave the R1 and R2 fields blank.

7

Enter 3dlib for the descriptor file extension. This indicates that selection
should be the 3-dimensional non-linear map calculated for this library in Tutorial
Two and stored in file tutorial amination.3dlib.

8

Click on the arrow button to the right of the Leads box and then click a visible
portion of the tutorial amination collection Browser window to make it
the collection containing the lead.

9

Leave Selected in the LEADS drop down menu to use only the selected
structure in the library as the lead.

10

Type similar amination.zbi for the output file name in the ZBI File
field.

11

Leave Batch unchecked since we will not perform the search as a batch job.
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13

Click OK.
Select Replace in the MERGE dialog box.

14

Click OK.

15

Click Next Selected button on the Pager Toolbar to scroll to the first selected
structure (see Chapter Two of the User’s Guide for details).

16

Select Info under the VIEWING menu to verify that 10 structures are selected.

12

The above procedure yields the following results:
• Ten molecules most similar to the lead molecule are selected in the tutorial
amination library window.
• A ZBI file named similar amination.zbi is created with the indices of these
ten molecules from the tutorial amination library.
The 2D scatter plot below illustrates the similarity of the selected structures (green squares)
to the lead (red circle). A random subset of 2000 structures from the library is shown with
dots.
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Select Similar Structures from a Small Library
Based on a Reagent Array
When a reagent array is used, the Similar tool selects compounds similar to the lead
structure(s) from a combinatorial library in such a way that these compounds are derived by
combining the specified numbers of each reagent in all possible combinations as prescribed
by the reaction scheme. See Chapter Seven, Using the Selector Tools for details. In this
example we select the structures that are most similar to one of the structures in the library
and that can be formed from 4 amine reagents and 5 aldehyde reagents (we use the reagent
collections created in Tutorial One). To do this we:

Step

Action

1

Open the tutorial amination library from the Tutorial folder.

2

Select the tutorial amination library structure #100 again.

3

Select Similar from the SELECT menu.

4

Leave All in the Select From field.

5

Leave the Number field blank.

6

Enter the desired number of each reagent into the R1 and R2 fields.
Type 4 into R1 since the amines are listed first in the reaction scheme. Refer to
Tutorial Two for the amination reaction scheme used to produce the tutorial
amination library.
Type 5 into R2

7

Enter 3dlib for the descriptor file extension. This indicates that selection should
be the 3-dimensional non-linear map calculated for this library in Tutorial Three
and stored in file tutorial amination.3dlib.

8

Click on the arrow button to the right of the Leads box and then click a visible
portion of the tutorial amination library Browser window to select the
collection containing the lead.

9

Leave Selected in the LEADS drop down menu to use only the selected
structure in the collection as the lead.

10

Type similar amination2.zbi for the output file name in the ZBI File
field.

11

Leave Batch unchecked since we will not perform the search as a batch job.

Copyright © 1999-2003 3-Dimensional Pharmaceuticals, Inc.

92

Select Similar Structures

DirectedDiversity Release 3.5

13

Click OK.
Select Replace if the MERGE dialog box appears.

14

Click OK.

15

Click Next Selected button on the Pager Toolbar to scroll to the first selected
structure (see Chapter Two of the User’s Guide for details).

16

Select Info under the VIEWING menu to verify that 10 structures are selected.

12
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The above procedure gives the following results:
• Ten molecules most similar to the lead molecule are selected in the tutorial
amination library window.
• A ZBI file named similar amination2.zbi is created with the indices of
these ten molecules from the tutorial amination library.
The 2D scatter plot below illustrates the similarity of the selected structures (green squares)
to the lead (red circle). A random subset of 2000 structures from the library is shown with
dots.
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Tutorial Eight
Use the Multi-Objective Selector
Overview
In this tutorial, the user will learn to use the Multi-Objective Selector. Specifically, this
Tutorial contains the following sections:
Specifically, this chapter includes the following sections:
•

Select a diverse array from a library

•

Select an array with a particular logP

•

Select an array with a particular molecular weight and logP distribution

•

Select two arrays from the same library based on similarity

The following table identifies the appropriate section to read in order to learn how to perform
a specific task.

To learn more about …

Read the section….

See page

Selecting a diverse array

Select a Diverse Array
from a Library

96

Selecting an array with a particular logP

Select an Array with a
Particular LogP

101

Selecting an array with a particular molecular
weight and logP distribution

Select an Array with a
Particular Molecular
Weight and LogP
Distribution

106

Selecting two arrays from the same library based
on similarity

Select Two Arrays from
the Same Library Based
on Similarity

112

Copyright © 1999-2003 3-Dimensional Pharmaceuticals, Inc

95

Use the Multi-Objective Selector

DirectedDiversity Release 3.5

Select a Diverse Array from a Library
In this section, we use the Multi-Objective Selector to select a diverse 10x10 array from the
reductive amination library created in Tutorial Two. To do this, we first open the tutorial
amination.clb file, and then invoke the Multi-Objective Selector. We use the default
values for the options under the Annealing tab. Next, we open the Collections tab, add the
tutorial amination collection to the list, and enter the number of compounds that we
want to select and the name of the ZBI file where the indices of the selected structures are to
be saved. Finally, we open the Criteria tab, select Diversity from the drop-down menu,
enter 3dlib in the Table:Cols field and c1 in the Function field, and click OK to submit
the job. To perform the selection, follow the procedure below:

Step

Action

1

Open the tutorial amination.clb file.

2

Select Multi-Objective from Selector under the TOOLS menu to
open the Multi-Objective Selector dialog box.

3

Leave the default values under the Annealing tab (see below).
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4

Open the Collections tab (see below).

5

Click the Add button. Note that the View Selector Cursor appears.

6

Move the View Selector Cursor over a visible portion of the tutorial
amination collection and click with the left mouse button. Note that a
new tab appears with the name of the tutorial amination
collection on its label.

7

Enter the selection options:
• Leave the default All in the From field to specify that the
selection should made from the entire library.
• Enter 10 in the R1 field and 10 in the R2 field to specify a 10x10
array.
• Leave the Avoid field empty.
• Enter t81.zbi in the Output File field.

8

Open the Criteria tab.

9

Click the Add button. Select Diversity from the dropdown menu. Note
that a new tab appears with the text “Diversity c1” on its label.
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10

Specify the options for the Diversity criterion:
• Leave the Complement field empty.
• Enter 3dlib in the Table:Cols field.
• Leave the Kernel field empty.
• Leave the Tree box checked.

11

Enter c1 in the Function field.

12

Click OK.

When you click OK, the job is submitted in the background, and you may continue using the
Browser. When the selection is finished, a dialog box appears to let the user know that the job
has completed.

The result of the selection is stored in the file t81.zbi specified in Step 7 above. To inspect
the selection, you must create a 3D scatter-plot and display the selection in it. To do this,
follow the steps below:
Copyright © 1999-2003 3-Dimensional Pharmaceuticals, Inc

98

Use the Multi-Objective Selector

DirectedDiversity Release 3.5

1

Click on the tutorial amination window to make it the active
window.

2

Select 3D Scatter from the GRAPH menu to open the Create Map
dialog box.

3

Specify the mapping options for the 3D Scatter plot:
• Leave the default File in the Method field.
• Enter 3dlib in the File Extension field.

4

Click OK. Note that an empty 3D scatter plot window appears.

5

Click again on the tutorial amination window to make it the
active window.

6

Select Import from the SELECT menu and select t81.zbi from the
file selection dialog box. Note that the selected structures are highlighted
on the structure view.

7

Drag and drop the selected structures from the structure view to the 3D
scatter plot. Press the <Ctrl> and <Shift> keys and then press the left
mouse button over the tutorial amination window while the
<Ctrl> and <Shift> keys are depressed, and drag the mouse over a
visible portion of the 3D scatter plot window. Release the mouse button
and the <Ctrl> and <Shift> keys. Note that the Set Properties dialog
box appears.
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Leave the default values in all fields and click OK. Note that a set of red
cubes appears on the 3D scatter plot window. Manipulate the 3D scatter
plot to inspect the collection.
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Select an Array with a Particular logP
In this section, we use the Multi-Objective Selector to select a 10x10 array from the reductive
amination library created in Tutorial Two consisting of compounds whose logP is as close to
1 as possible. To do this, we first open the tutorial amination.clb file, and then
invoke the Multi-Objective Selector. We use the default values for the options under the
Annealing tab. Next, we open the Collections tab, add the tutorial amination
collection to the list, and enter the number of compounds that we want to select and the name
of the ZBI file where the indices of the selected structures are to be saved. Finally, we open
the Criteria tab, select Term from the dropdown menu, enter lip1:1 in the Table:Col
field, -abs(x-1) in the Kernel field, and c1 in the Function field, and click OK to submit
the job. To perform the selection, follow the procedure below:

Step

Action

1

Open the tutorial amination.clb file.

2

Select Multi-Objective from Selector under the TOOLS menu to
open the Multi-Objective Selector dialog box.

3

Leave the default values under the Annealing tab (see below).

4

Open the Collections tab (see below).

5
Click the Add button. Note that the View Selector Cursor appears.
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6

Move the View Selector Cursor over a visible portion of the tutorial
amination collection and click with the left mouse button. Note that a
new tab appears with the name of the tutorial amination
collection on its label.

7

Enter the selection options:
• Leave the default All in the From field to specify that the
selection should made from the entire library.
• Enter 10 in the R1 field and 10 in the R2 field to specify a 10x10
array.
• Leave the Avoid field empty.
• Enter t82.zbi in the Output File field.

8

Open the Criteria tab.

9

Click the Add button. Select Term from the dropdown menu. Note that
a new tab appears with the text “Term c1” on its label.

10

Specify the options for the Term criterion:
• Enter lip1:1 in the Table:Col field.
• Enter –abs(x-1) in the Kernel field.

11

Enter c1 in the Function field.

12

Click OK.
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When you click OK, the job is submitted in the background, and you may continue using the
Browser. When the selection is finished, a dialog box appears to let the user know that the job
has completed.

The result of the selection is stored in the file t82.zbi specified in Step 7 above. To inspect
the selection, you must create a 2D scatter-plot and display the selection in it. To do this,
follow the steps below:
1

Click on the tutorial amination window to make it the active
window.

2

Select 2D Scatter from the GRAPH menu to open the Create Map
dialog box.

3

Specify the mapping options for the 2D Scatter plot:
• Leave the default File in the Method field.
• Enter lip1 in the File Extension field.
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4

Click OK. Note that an empty 2D scatter plot window appears.

5

Click again on the tutorial amination window to make it the
active window.

6

Select Import from the SELECT menu and select t82.zbi from the
file selection dialog box. Note that the selected structures are highlighted
on the structure view.

7

Drag and drop the selected structures from the structure view to the 2D
scatter plot. Press the <Ctrl> and <Shift> keys and then press the left
mouse button over the tutorial amination window while the
<Ctrl> and <Shift> keys are depressed, and drag the mouse over a
visible portion of the 2D scatter plot window. Release the mouse button
and the <Ctrl> and <Shift> keys. Note that the Set Properties dialog
box appears.

Leave the default values in all fields and click OK. Note that a set of red
squares appears on the 2D scatter plot window. LogP represented by the
second column of the Lipinski file (.lip1) is plotted on the Y-axis.
Manipulate the 2D scatter plot to inspect the selection.
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Select an Array with a Particular Molecular
Weight and logP Distribution
In this section, we use the Multi-Objective Selector to select a 10x10 array from the reductive
amination library created in Tutorial Two consisting of compounds that exhibit a drug-like
molecular weight and logP distribution. To do this, we first open the tutorial
amination.clb file, and then invoke the Multi-Objective Selector. We use the default
values for the options under the Annealing tab. Next, we open the Collections tab, add the
tutorial amination collection to the list, and enter the number of compounds that we
want to select and the name of the ZBI file where the indices of the selected structures are to
be saved. Finally, we open the Criteria tab, select Distribution from the dropdown menu,
enter lip1:1 in the Table:Col field, 1.04 in the µ field and 1.78 in the s field, select
Distribution from the dropdown menu again, enter lip1:0 in the Table:Col field, 314
in the µ field, 108 in the s field, and c1 in the Function field, and click OK to submit the
job. To perform the selection, follow the procedure below:

Step

Action

1

Open the tutorial amination.clb file.

2

Select Multi-Objective from Selector under the TOOLS menu to
open the Multi-Objective Selector dialog box.

3

Leave the default values under the Annealing tab (see below).
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4

Open the Collections tab (see below).

5

Click the Add button. Note that the View Selector Cursor appears.

6

Move the View Selector Cursor over a visible portion of the tutorial
amination collection and click with the left mouse button. Note that a
new tab appears with the name of the tutorial amination
collection on its label.

7

Enter the selection options:
• Leave the default All in the From field to specify that the
selection should made from the entire library.
• Enter 10 in the R1 field and 10 in the R2 field to specify a 10x10
array.
• Leave the Avoid field empty.
• Enter t83.zbi in the Output File field.
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8

Open the Criteria tab.

9

Click the Add button. Select Distribution from the dropdown menu.
Note that a new tab appears with the text “Distribution c1” on its
label.

10

Specify the options for the Distribution criterion:
• Enter lip1:1 in the Table:Col field.
• Enter 1.04 in the µ field.
• Enter 1.78 in the s field.

11

Click the Add button again. Select Distribution from the dropdown
menu. Note that a new tab appears with the text “Distribution c2”
on its label.

12

Specify the options for the Distribution criterion:
• Enter lip1:0 in the Table:Col field.
• Enter 314 in the µ field.
• Enter 108 in the s field.

13

Enter c1+c2 in the Function field.

14

Click OK.
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When you click OK, the job is submitted in the background, and you may continue using the
Browser. When the selection is finished, a dialog box appears to let the user know that the job
has completed.

The result of the selection is stored in the file t83.zbi specified in Step 7 above. To inspect
the selection, you must create a 2D scatter-plot and display the selection in it. To do this,
follow the steps below:
1

Click on the tutorial amination window to make it the active
window.

2

Select 2D Scatter from the GRAPH menu to open the Create Map
dialog box.

3

Specify the mapping options for the 2D Scatter plot:
• Leave the default File in the Method field.
• Enter lip1 in the File Extension field.
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4

Click OK. Note that an empty 2D scatter plot window appears.

5

Click again on the tutorial amination window to make it the
active window.

6

Select Import from the SELECT menu and select t83.zbi from the
file selection dialog box. Note that the selected structures are highlighted
on the structure view.

7

Drag and drop the selected structures from the structure view to the 2D
scatter plot. Press the Control and Shift keys and then press the left mouse
button over the tutorial amination window while the <Ctrl>
and <Shift> keys are depressed, and drag the mouse over a visible
portion of the 2D scatter plot window. Release the mouse button and the
<Ctrl> and <Shift> keys. Note that the Set Properties dialog box
appears.

8

Leave the default values in all fields and click OK. Note that a set of red
squares appears on the 2D scatter plot window. LogP represented by the
second column of the Lipinski file (.lip1) is plotted on the Y-axis.
Manipulate the 2D scatter plot to inspect the selection.
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Select Two Arrays from the Same Library
Based on Similarity
In this section, we use the Multi-Objective Selector to select two 10x10 arrays from the
reductive amination library created in Tutorial Two based on their similarity to the first
structure in that library. The goal is to perform the selection in a way that the overlap between
the two arrays (i.e. the number of structures in common) is kept to a minimum. To do this, we
first open the tutorial amination.clb file, and then invoke the Multi-Objective
Selector. We use the default values for the options under the Annealing tab. Next, we open
the Collections tab, add the tutorial amination collection to the list, click the Add
button to insert a new row, and enter the number of compounds that we want to select and the
name of the ZBI file where the indices of the selected structures are to be saved. Finally, we
open the Criteria tab, select Similarity from the drop-down menu, click on the tutorial
amination window to select the first compound in that collection as the lead, enter 3dlib
in the Table:Cols field, and c1 in the Function field, and click OK to submit the job. To
perform the selection, follow the procedure below:

Step

Action

1

Open the tutorial amination.clb file.

2

Select the first structure in that window.

3

Select Multi-Objective from Selector under the TOOLS menu to
open the Multi-Objective Selector dialog box.

4

Leave the default values under the Annealing tab (see below).
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5

Open the Collections tab (see below).

6

Click the Add button. Note that the View Selector Cursor appears.

7

Move the View Selector Cursor over a visible portion of the tutorial
amination collection and click with the left mouse button. Note that a
new tab appears with the name of the tutorial amination
collection on its label.

8

Click the Add button within the tutorial amination.clb tab (see 1 below)
to insert a new row in the table.

9

Enter the selection options:
• Leave the default All in the From field to specify that the
selection should made from the entire library.
• Enter 10 in the two R1 fields and 10 in the two R2 fields to
specify two 10x10 arrays.
• Leave the Avoid field empty.
• Enter t84.zbi in the Output File field.
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10

Open the Criteria tab.

11

Click the Add button. Select Similarity from the dropdown menu. Note
that a new tab appears with the text “Similarity c1” on its label.

12

Specify the options for the Similarity criterion:
• Click the arrow button. Note that a View Selector Cursor appears.
Move the View Selector Cursor over a visible portion of the
tutorial amination widow, and click the left mouse
button. Note that the Leads text field is updated to display the
name of the selected collection.
• Enter 3dlib in the Table:Col field.
• Use the defaults for the remaining options.
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13

Click the Add button. Select Overlap from the dropdown menu. Note
that a new tab appears with the text “Overlap c2” on its label.

14

Enter -c1-c2 in the Function field.
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Click OK.

When you click OK, the job is submitted in the background, and you may continue using the
Browser. When the selection is finished, a dialog box appears to let the user know that the job
has completed.

The result of the selection is stored in the file t84.zbi specified in Step 9 above. To inspect
the selection, you must create a 3D scatter-plot and display the selection in it. To do this,
follow the steps below:
1

Click on the tutorial amination window to make it active.

2

Select 3D Scatter from the GRAPH menu to open the Create Map
dialog box.

3

Specify the mapping options for the 3D Scatter plot:
• Leave the default File in the Method field.
• Enter 3dlib in the File Extension field.
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4

Click OK. Note that an empty 3D scatter plot window appears.

5

Click again on the tutorial amination window to make it the
active window.

6

Drag and drop the first structure from the structure view to the 3D scatter
plot. Press the <Ctrl> key and then press the left mouse button over the
first structure in the tutorial amination window while the
Control key is depressed, and drag the mouse over a visible portion of the
3D scatter plot window. Release the mouse button and the <Ctrl> key.
Note that the Set Properties dialog box appears.

7

Leave the default values in all fields and click OK. Note that a single red
cube appears in the 3D scatter plot window. This represents the lead.

8

Select Import from the SELECT menu and select t84.zbi from the
file selection dialog box. The Merge dialog box appears. Click OK to
replace the current selection.
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9

Deselect the first structure if it is already selected.

10

Drag and drop the selected structures from the structure view to the 3D
scatter plot. Press the Control and Shift keys and then press the left mouse
button over the tutorial amination window while the <Ctrl>
and <Shift> keys are depressed, and drag the mouse over a visible
portion of the 2D scatter plot window. Release the mouse button and the
<Ctrl> and <Shift> keys. Note that the Set Properties dialog box
appears.

11

Click the Edit Material button and change the Diffuse color to blue.
Leave the default values in all other fields.

12

Click OK. Note that a set of blue cubes appears on the 3D scatter plot
window. Manipulate the 3D scatter plot to inspect the selection.
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Tutorial Nine
Use Combinatorial Selector

Overview
In this tutorial the user will learn how to select diverse and similar molecules from a large
collection or library. The user will also use the combinatorial selector to follow-up on a lead.
Specifically, this tutorial includes the following sections:
•

Select Diverse Molecules from a Large Library.

•

Select Similar Molecules from a Large Library.

•

Follow Up on a Lead.

The following table identifies the appropriate section to read in order to learn how to perform
a specific task.

To learn more about …

Read the section….

Selecting diverse molecules from a large
library.

Select Diverse Molecules
from a Large Library.

122

Selecting similar molecules from a large
library

Select Similar Molecules
from a Large Library

126
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Select Diverse Molecules from a Large Library
In this section we use the Diversity method from the Combinatorial Selector to select 25
diverse molecules from the tutorial amination library created in Tutorial Two. To
do this we first open the library. Then choose the Diversity method and other options under
the Options tab. Next the descriptor specifications must be entered under the Descriptors
tab. Finally click OK. Follow the procedure below to select the 25 molecules.
1

Open the tutorial amination library or if it is already open click on a
portion of its window to make it the active window.

2A

Select Combinatorial from Selector under the TOOLS menu to open the
Combinatorial Selector dialog box, or

2B

Click the Combinatorial Selector button on the TOOLS toolbar.

3

Select Diversity from the Method drop down menu under the Options tab.

4

Enter 25 in the number field.

5

Enter 4000 in the Sample field. This number should be large enough so that all
reagents can be statistically sampled. Typically, this number would be a few
thousands. In this example, the library is actually small, so we use a larger value.
See the description of the “molselect” utility in Reference Two for details.

6

Enter 50 in the Top field. See 3 below. This number should be large enough to
provide sufficient structural variety for the final selection. The larger this number,
the more computational time the selection will require. See the description of the
“molselect” utility in Reference Two for details.

7

Leave the Focused Array field empty.

8

Type tadiverse.zbi for a file name for the output ZBI file.

9

Leave Threads at one.
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10

Click on the Descriptors tab.

11

Click on KH, GC and Lipinski to calculate the Kier-Hall, Ghose-Crippen and
Lipinski descriptors.

12

Select nrmlib.trf for the normalization transform.

13

Select pcalib.trf for the principle component transform.

14

Select 3dlib.trf for the non-linear mapping transform.

15

Click OK. This will spawn a background job that will calculate the selection. You
can monitor and control this job from the Process Manager.
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After the selection has been made, a message box similar to the one below will appear
indicating that the background job has completed successfully. In case of an error, check the
log file that is named, in this case, tutorial amination.combisel.log, which will
appear automatically. Import the selection using Import under the TOOLS menu.

The scatter plot below illustrates the diversity of the selection. A random sample of 2000
molecules from the library is represented as crosses, and the selection is represented by red
squares.
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Select Similar Molecules from a Large Library
In this section we use the Similarity method from the Combinatorial Selector to select
molecules from the tutorial amination library that are similar to a lead from the
amine reagents collection created in Tutorial One. In this case, we also specify that
they must be produced from an array of 5 amine reagents and 5 aldehyde reagents.
To do this we first open the amine reagents collection and select our lead molecule.
Then we open the tutorial amination library. After this, we choose the Similarity
method and other options under the Options tab. Next the descriptor specifications must be
entered under the Descriptors tab. Finally, click OK. Follow the procedure below to select
the molecules.
1

Open the amine reagents collection found in the Tutorial folder. This
will be the lead collection.

2

Select amine reagents collection structure 75 as the lead molecule by
clicking on it. See 1 below.

3

Open the tutorial amination library or if it is already open click on a
portion of its window to make it the active window.

4A

Select Combinatorial from Selector under the TOOLS menu to open the
Combinatorial Selector dialog box, or

4B

Click the Combinatorial Selector button on the TOOLS toolbar.

5

Select Similarity from the Method drop-down box.

6

Click the arrow button to the right of the Leads field and then click a portion of
the amine reagents collection window in the Browser to select the amine
reagents collection as the lead collection. See below.

7

Verify Selected is chosen in the Leads drop down menu. See 1below

8

Type 5 in the R1 field to specify 5 amine reagents. See 2 below.

9

Type 5 in the R2 field to specify 5 aldehyde reagents.

10

Enter 500 in the Sample field. See 3 below. Typically, a number from 1 to 5 %
of the size of the library is entered in the Sample field. The larger the library the
smaller the percentage.

11

Enter 10 in the Top field. See 4 below. A number greater than 5 must be entered
here because you need at least a 5 by 5 array to create at least 25 structures in
order to select the 25 molecules specified in step 4. But don’t select more than
1% of the size of the library.

12

Leave the Focused Array field empty.

13
14

Type tasimilar.zbi for a file name for the output ZBI file. See 5 below.
Leave Threads at one.
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1

2

3
4
5

15

Click on the Descriptors tab.

16

Click on KH to calculate the Kier-Hall descriptors.

17

Select nrmlib.trf for the normalization transform.

18

Select pcalib.trf for the principle component transform.

19

Select nlmlib.trf for the non-linear mapping transform.

20

Click OK.

After the selector job has finished, import the selection using Import under the TOOLS
menu.
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