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John Wiley & Sons, Inc. makes no representations or warranties with respect to the contents of this publication or the accompanying software or databases. John
Wiley & Sons, Inc. specifically disclaims any implied warranties of merchantability or fithness for any particular purpose.

John Wiley & Sons, Inc. reserves the right to change or alter this publication and the accompanying software and databases at any time, without obligation to notify
any persons of such revisions or changes.

No part of this publication or the accompanying software and databases may be reproduced, transmitted, transcribed, stored for electronic or digital retrieval,
translated, or copied by any mechanical, electronic, magnetic, optical, or manual means without expressed prior written consent of John Wiley & Sons, Inc.
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About this Training Guide

This training guide lead you through a series of exercises in the manner of a training course. Each lesson has a folder of example training files
associated with it that can be downloaded here: www.knowitall.com/training_files

Lesson Description Application Featured
. Explore the interface

I KnowltAll "Interface"
e  |earn to transfer data from one application to another

General Features

Perform a "first pass" analysis of your spectrum against reference spectra KnowltAll ID Expert

1 - Simple Spectral Search / Identification o ’ o
Use patented optimized corrections technology to optimize search results

Perform a basic, peak, structure, and multi-technique searches
Create a search profile

Limit search range / exclude search regions Searchlt
Perform a spectral subtraction
"All" vs. "Pure Compound" search

2 - Searching

Perform mixture analysis

Interpret search results

. Create a database with spectra, structures, properties
Batch import spectra, structures, properties, PubChem properties Minelt/Create Databases
Create display profiles

3 - Mixture Analysis Searchlt

4 - Create Databases

®  Browse the knowledgebase of functional groups
5 - Functional Group Analysis e  Correlate peaks from a structure Analyzelt (IR, IR Polymer,
e Perform spectral analysis by functional group — IR, Raman. IR Polymers Raman)
®  Create User Knowledgebases
6 - Drawing Structures & Reactions ®  Use basic ChemWindow tools to create and edit a structure ChemWindow, Reportit
®  Create chemical reactions
7 - Creating Reports Use pre-defined report template Reportit
Create customized templates
8 - Data Mining & Analysis ®  Use patented Overlap Density Heatmaps for visual data mining Minelt
e  Create an overlap consensus spectrum
9 - Quality Control Analysis Set up administrator account QC Expert

Select a standard and compare sample
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KnowlitAll Software Training

General Features
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General Features

Introduction to the Basic Applications in the KnowltAll Informatics System

Purpose

This exercise demonstrates the features of the KnowltAll environment.

Objectives

This exercise will teach you:

» How to open individual KnowltAll applications;
» How to access on-line help;
» How to transfer information from one application to another.

Background
Training Files Used in This Lesson

All KnowltAll solutions are designed using a unique architecture that allows the seamless transfer e Cholesterol.dsf
of information from one software tool to another without having to leave the main interface. KnowltAll Applications Used

e Browselt™

e ChemWindow®

e Searchlt™

e Reportlt™

108658- REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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The KnowltAll environment

Action

Result

1 Open the KnowiltAll Informatics
System by double-clicking its icon on
the desktop.

The KnowltAll Informatics System automatically opens to the Browselt application. This application offers access
to a web community designed especially for KnowltAll users and access to training movies and other information.

Notice the KnowltAll interface integrates a series of software applications within logically grouped toolboxes, so the
user can move from one task to the next and transfer information from one application to another.

As you move throughout the KnowltAll Informatics System, notice that certain screen elements are shared by all
applications (e.g., Title and Menu bars; Back / Forward buttons; Transfer/Return to bar; and Application
Toolboxes.)

2 Explore the online Help.

Open the Help menu and choose KnowltAll Help and Training. This leads user to the online Help site.

3 Examine the contents of the File,
License, and Help menus.

All KnowltAll Informatics System applications share the same Menu bar, located beneath the Title bar at the top of
the application's window. The contents of the Menu bar change to reflect the current application as you move
throughout the KnowltAll Informatics System. All applications include File, License, and Help menus. Other menus
become available depending on the capabilities of each application.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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The KnowltAll environment (continued)

6 Result
4 Click each toolbox title in the Depending on the edition(s) you have, this area can have Basics, Data, Spectral Processing and Spectral
Application Toolbox area on the left Analysis. Click a toolbox title to open it.

edge of the application window. Click icons within the toolboxes to open and explore different KnowltAll applications.

5 Navigate to the Basics toolbox, then The application opens to a blank drawing pane.
open the ChemWindow application by
clicking its icon.

6 e Choose File > Open The structure opens in the drawing area:

¢ Navigate to KnowltAll > Training ChemWindow
Files > General Training > Files > LFE G W jlj @Ms God
General Features Cholesterol - . 100%

e Open Cholesterol.dsf ________F e e e 2o g

’ ’ Main |

Note: The Files of type filter on the =z

Open dialog box allows you to specify A

which file types are displayed. Q| s

0o @l

ol® e

(0|17 =

1172

2
.

HO

w4

A tab with the structure’s name is added. Multiple tabs can be open at the same time.

7 Observe that the Transfer to bar
(below the menu bar) now shows icons
of the applications you can now transfer
the structure to.

You can use the Transfer to bar to transfer information or objects from one application to another in KnowltAll.

The bar displays all the applications that can accept selected information or objects from the application that is
currently in use.
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The KnowltAll environment (continued)

Action

Result

8 Click Searchlt in the Transfer to bar.

The structure is transferred to the Searchilt application:

Searchit

D & R? | search Profiles:  <no profile>

Search Categories

[ Spectrum

[J Peaks

Structure

O Property/Name

Search Databases

® User-Select
O All Compounds

O Pure Compounds

Search #1 X

Search Mode

® Exact Match

O substructure

O Similarity | Tanimoto
Search Options

Enforce Stereochemical Match

O Relative Stereochemistry (Include
Both Enantiomers)

No Structure Standardization (Salts,

Tautomers, etc)

Structure Modifiers
A Any Element Except H
Q  Any Element Except C or H
X Any Halogen (F, Cl, Br, |, At)
< Any Bond Order
== Any Aromatic Bond
== Any Z/E Orientation
s~ Any Enantiomer
* Any Attachments but H

Open fil

Hit List Size Limit: 50 [2] [JAll Hits

Draw/Edit...

- B

~
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The KnowltAll environment (continued)

Action

Result

Click the KnowltAll Back button =]
(located below the File menu).

You are returned to the ChemWindow application. As you use different KnowltAll Informatics System applications,
the KnowltAll Back and Forward buttons and corresponding drop-down lists become available.

e Use the KnowltAll Back button to return to the most recently used application.
o Use the KnowltAll Back button drop-down list to go back several steps.

Once the KnowltAll Back button has been used, the KnowltAll Forward button and its drop-down list become
available and can be used to move through KnowltAll applications in the opposite direction.

10 | Click Reportlt in the Transfer to bar.

The structure opens in the Reportlt application, where you can create a standard report that includes this
structure.

Reportit
DEH 4 BE&-
T 05 (points) - ww v B ®

Drawin.. v 0 X ﬂ ) 112 1
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KnowlitAll Software Training
Simple Spectral Search / Identification with KnowltAll ID Expert
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Simple Spectral Search/Identification

How to Use KnowltAll® ID Expert™ to Perform a Simple Spectral Search/ldentification

Purpose

These exercises demonstrate how to use KnowltAll® ID Expert™ to Identify IR, Raman and other spectra.

Objectives

These exercises will teach you:

» Perform single component searches, multiple component searches, designer drug classification & functional group analyses simultaneously and view
results on a single screen for complete view of all possibilities for the unknown spectrum

De-convolute industrial material to organic and inorganic chemicals
How KnowltAll ID Expert’s patented optimized corrections technology can help you to find the optimal search results

» Generate PDF report with a single click

Background
Training Files Used in This Lesson

The KnowltAll ID Expert spectral identification software combined with the KnowlItAll Spectral *  2-ATR-IR of Unknown Sample 8675309'“
Librari ides fast t ientists identifvi K t e 4 -ATR-IR of Unknown Sample 1282013.irf
ibraries provides fast answers to scientists identifying unknown spectra. «  Deformulation Example.irf
e  Mint Candy.wdf

It's easy to use. Simply open an unknown spectrum and KnowltAll ID Expert automatically
performs single component searches, multiple component searches, possible designer drug
classification and functional group analyses simultaneously and summarizes the results on a single
screen to give a complete view of all possibilities for the unknown. It also can perform analysis
using only pure organic and inorganic compound spectra, thus, breaks done industrial material into basic building blocks. If there are problems with the query
spectrum, ID Expert has the spectral intelligence to identify issues and fix them using patented Optimized Corrections. Once the user has identified the unknown
spectrum, a PDF report can be generated with a single click.

KnowltAll Applications Used
. KnowltAll ID Expert

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Optimized Corrections: A Breakthrough Technology for Spectral Searching

Spectral searching is one of the most important tools researchers use to classify or identify materials, yet it continues to be plagued by errors and
imperfections. During a spectral search, a sample spectrum is compared to a database of reference spectra. To ensure that an optimal match is
found in the database, spectra can be adjusted to compensate for differences between spectra caused by variability in instruments, accessories,
environmental conditions, and other factors.

According to ASTM's guide on spectral searching’, various algorithms and manual methods exist to adjust spectra to get reasonable match scores
when two compared spectra of the same compound differ for various reasons. While these methods may work in select cases, subtle
discrepancies such as a shift of the X-axis are very hard to identify and correct manually. The inflexible mathematical algorithms typically
employed do not compensate for these types of errors in spectra that are flawed.

Manual corrections can be made by expert spectroscopists, but those less experienced in spectroscopy are often unaware of how to perform the
necessary corrections on their sample spectrum to achieve the best search result. To address this growing concern, Wiley has introduced
Optimized Corrections, a breakthrough patented technology that performs a computationally complex set of multiple corrections on all query and
reference spectra in a search to find the optimal match between the query and each individual reference spectrum. We will demonstrate how the
Optimized Corrections technology yields better matches between query and reference spectra than can be attained using rigid search algorithms
alone or with manual methods to optimize spectra for searching.

1E2310-04 - Standard Guide for Use of Spectral Searching by Curve Matching Algorithms with Data Recorded Using Mid-Infrared Spectroscopy,
2009. ASTM International Web Site. http://www.astm.org/Standards/E2310.htm (accessed March 4, 2015).

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Example 1: 2-ATR-IR of Unknown Sample 8675309.irf

Action

Result

1 Open the KnowltAll ID Expert
application, either by double-clicking its
icon on the desktop (standalone) mode
or by clicking its icon in the KnowltAll
application.

The application opens and a Windows Open dialog box pops-up.

2 Close the Open dialog box, then
choose File > Settings.

The Settings form opens.

Settings
General QOptimized Corrections Databases
Search Method: | Correlation e
Rernove Duplicates

Remove Replicates

Display Include/Exclude Ranges Selection Bars

Report Paper Size and Orientation: | Letter - Portrait ~

Folder for Reports: | C\Users\Public\Documents\Wiley\KnowltAllReports\ID Expert',

Peak Search Tolerance: |IR w em”’
Classification Threshold: 3 [[] Show All Classifications

[] Display Peak Picking Threshold Centrol.

Reset to Default

Cancel

Browse...

Apply

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Action

Result

3 Select the Optimized Corrections tab.

Settings
General Optimized Corrections  Databases

Technique: | IR ~

Enabled

Baseline

[ Vertical Clipping

Intensity Distertion
Horizontal Offset
Vertical Offset

ATR Correction Adjustment
ATR Correction Polarization

Cancel

Apply

By default, Optimized Corrections is enabled for IR, Near IR, Raman, and NMR spectra. With the Optimized
Corrections checkbox enabled, you can specify which corrections you wish to apply for each spectral technique.

Click OK.

4 Check to see if Optimized Corrections
for IR is enabled.

The Settings form closes. The word “None” shows under Optimized Corrections on the main KnowltAll ID Expert

window.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Action Result

5 | e Click New Search in the middle left | User is prompted for a decision to send the spectrum to the secure Wiley web service for designer drug
of the window classification.

¢ Navigate to KnowltAll > Training
Files > General Training > Files >

Simp|e Spectrum Search > ID | Use of Knowlt.AII‘s spectral classiﬁcatior?
Expert IR | technology will send an encrypted version of your

| spectrum to Wiley's secure web server for
e Select 2 - ATR-IR of Unknown classification. Your spectrum will not be saved or
Sample 8675309.irf used in any way. Do you want to continue?

e Check Imported spectrum is ATR-

IR I Do not show this message again.

e Click Open.

Yes No

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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| KnowltAll Training

Result

Action

The search proceeds automatically.

6 Click either Yes or No

If user selected “Yes” in step 5, and the designer drug classification service return match score above
Classification Threshold in step 2, then the Classification tab is displayed in result table, otherwise, you would

not see it.
The Score is the Hit Quality Index (HQI) in 100% unit — a comparison of reference spectrum to query spectrum.

Peak Results | Functional Groups

1-Component Results Classifications
Score [..

7 Click the Classification tab.

Group Class
99.5

Designer Drugs Steroids

This spectrum is classified as a “Steroids” spectrum. This score measures probability for the

classification.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Action

Result

section.

8 | Click the information icon @ in the
main window’s Optimized Corrections

The Optimized Corrections window opens.

Scroll down to view information about all of the optimized corrections that were applied.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Example 2: 4-ATR-IR of Unknown Sample 1282013.irf

Action

Result

1 Click New Search.

A Windows Open dialog box displays.

2 Open the spectral file 4-ATR-IR of
Unknown Sample 1282013.irf.

Click No at the prompt for submitting
the spectrum to Wiley’s secure
classification server.

The search proceeds automatically:

There is no excellent 1-Component match, and KnowltAll ID Expert automatically examines multiple component
matches.

Allow the search to complete.

The 2-Component Results tab under Search Status flashes, indicating that a good match has been found.

4 Click the 2-Component Results tab.

The Composite Spectrum, individual component spectra, and Residual Spectrum are displayed:

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Action

Result

5 Click Create Report below the Search
Status section.

The Add Comments dialog box opens.

B Add Comments X

Please enter any text that you would like to add to your report:

6 | Click OK.

The report is created, and automatically opens in the Adobe Acrobat Reader:

WILEY

— Compasite Spectrum
— Unknown Sample 1282013

10/30/2020 11:10 PM
075 ‘
05 ‘ ’

T uy
") %Wﬂv JU'\#"‘# ) | U e

T T T T T T T T
500 1000 1500 2000 2500 3000 3500 4000

Manual Corrections: None
Ranges: Full
Search Algorithm: Correlation

Query Path: C:\Users\Public\Documents\Wiley\KnowltAl\Training Files\General Training\Files\Simple Spectrum Search\ID
Expert - IR - ATR-IR of Unknown Sample 1282013.irf

Score Info Weight Name Chemical Structure Spectrum
95.48 N.A Composite Spectrum 'd’gg ’d:\éjj A UWJJ' \w
H L] | |
= 4 N ¥
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Example 3: Deformulation Example.irf

Action Result
1 Click New Search. A Windows Open dialog box displays.
2 o Navigate to KnowltAll > Training The search proceeds automatically:
Files > General Training > Files > A perfect match is found — AKOLOUN S223-HM8. However, it is unclear what this material is made of.

Simple Spectrum Search >
Deformulation

e Select Deformulation Example.irf
o Click Open

e Click No at the prompt for
submitting the spectrum to Wiley’s
secure classification server.

3 Click the radio button Pure ID Expert performs another search, but only on pure organic and inorganic chemical spectra.
Compounds

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Action

Result

Click the 2-Component Results tab.

The Composite Spectrum, individual chemical component spectra, and Residual Spectrum are displayed. The
sample is possibly made up of NYLON and Calcium salt:

ID Expert

@ By Pl I e e e i gk [Ifae i e L[] bl 3

EXCLUDE RANGI

Example

Query Status 14 - Composite Spectrum
-D
Checklist Status Fix? 1
0.8
Noise @ @ O 8
Contaminants | @ (D ]
0.6
Technique @ @R -
) All Compounds (@ Pure Compounds 04
Optimized Corrections 02
Intensity Distortion, Vertical Clipping @ 4
0

D) New Search

1000 1500 2000

INCLUDE RAN

2500 3000 3500 a0bo

Search Status

1-Compenent Results:
Top Hit: 67.4%

2-Component Results:
Top Hit: 95.8%

3-Component Results:
Click to Continue Searching

Peak Results:
Top Hit: 88.2%

Functional Groups:
10 Functional Groups Found

Create Report

1-Component Results

2-Component Results

| Chemical Structure

NYLON 6/6

Calcium phosphate

Peak Results | Functional Groups

<auto> (R/ATR-IR)

tribasic
MA.  Residual Spectrum
9578 MA. Composite Spectrum

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Example 4: 5 - Raman of Mint Candy.wdf

[Jmmparted spectrum is

in measurement 2

Action Result
1 | Click New Search. A Windows Open dialog box displays.
2 ¢ Navigate to KnowltAll > Training From the preview, this is not a “good” spectrum.
F[Ies > General Training > Files > & open «
Simple Spectrum Search > ID
EXpert — Raman Look in: | 1D Expert- Raman v| (€] ¥ ° [~
. MName - Date modified Type
® SeIeCt the speCt_ral flle Raman ﬁ |1 1-Raman of Unknown Sample 10112002... 7/6/2020 6:33 PM L6S File
Spectrum of Mint Candy.wdf Quickaccess ]| 2 - Raman of Unknown Sample 10131998... 7/6/2020 6:33 PM 165 File
. | |3 - Raman of Unknown Sample 10231963.... 7/6/2020 6:33 PM L6S File
¢ Click Open il B 4 - Raman of Unknown Sample 2182012 8/11/2020 12:56 PM IRF File
Desktop | | 5- Raman of Unknown Sample 10101931... 7/6/2020 6:33 PM L&S File
|| Raman Spectrum of Mint Candy.wdf 7/6/2020 6:33 PM WDF File
m
Libraries
This PC
Ne;f\;uork
File name: Raman Spectrum of Mint Candy \/| | Open
Files oftype: AllFiles () v Cancel

3000 2500 2000 1500

Encoding:  <default>

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Action Result
4 | Allow the search to complete, then We have a very good match:
scroll through the Search Status area. ID Expert x
=3 Bl ] o e e bk a3l ] sl ke
EXCLUDE R
Query Status 300000 _ rrpy #439: D-Sorbitol
— Single scan measurement 2
Checklist Status Fix? 250000
Moise @ @ m|
200000
Optimized Corrections 160000-]
Baseline of Query, Baseline of Reference,
I Di: ion, Ve I Cli N
Horianeal Offe erdal Offt Ropnan (100000
Intensity Distortion
50000
o] S A st b
50 1000 1500 2000 2500 3000
[ New Search cm!
INCLUDE RANGE BAR
Search Status 1-Component Results | Peak Results ‘ Functional Groups ‘
~ Score ¥/ Info Name ~| Chemical Structure ~

1-Component Results:

Top Hit: 92.1%
1 92.14 D-Sorbitol
2-Component Results:

Click to Continue Searching

2 74.10 [0} Ethyl levulinate
Classifications:
No Hits Found
7367 ;
P 3 73.67 @ Mucepolysaccarides
Top Hit: 78.2%
Calcium lactobionate i
Functional Groups: 4 307 D onohydrate [ﬁ“\*}
10 Functional Groups Found v

o
Create Report 5 7297 [6) p-(Vinyl alcohol) M\“ﬂ
v

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Action

Result

6 | Click the @ for Optimized
Corrections

W Optimized Corrections - x I
(USRI AR AV AL VIV W WL S g o

T T T
3000 2500 2000 1500 1000 500

-

The Raman-specific intensity distortions were corrected by applying an adjustment factor of 60.4% to all regions above 2475.1 cm™

According to the ASTM E2911-13 Standard Guide for Relative Intensity Correction of Raman Spectrometers, “Generally, Raman spectra measured using grating-based dispersive or Fourier transform Raman
spectrometers have not been corrected for the instrumental response (spectral responsivity of the detection system). Raman spectra obtained with different instruments may show significant variations in the
measured relative peak il ities of a sample This is mainly as a result of differences in their wavelength-dependent optical transmission and detector efficiencies. These variations can be particularly
large when widely different laser excitation wavelengths are used, but can occur when the same laser excitation is used and spectra of the same are between insti its.”

To compensate for these intensity variations when comparing Raman spectra that may not have been corrected for instrumental response, the following equation introduces an adjustment factor R and is applied
to all spectral regions above the wavenumber value mentioned above:

le=1-(100% - R)

where I¢ is the corrected intensity, and | is the original intensity.

~=1 —Correctpd

The top 5.8% of the reference spectrum was clipped

The industry standard practice of normalizing spectra for matching the spectrum curve of an unknown sample to the spectra of known reference compounds does not always produce optimal results. Smaller
bands may be obfuscated by the search algorithm if the intensities of the largest peaks in the two spectra compared do not have identical Y-axis intensities. To overcome this problem, the top parts of the largest
peaks have been clipped. “

We see that all kinds of spectrum correction have been done for the first hit. One unique to KnowltAll is the
“Raman-specific intensity distortion.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Action

Result

7 | Go to File > Settings, Optimize
Correction tab

These are the corrections done for Raman sample and reference spectra:

Settings
General Optimized Corrections  Databases

Technique: | Raman ~

] Enabled

[] Baseline

[A Vertical Clipping
[ Intensity Distortion
Horizontal Offset
[ Vertical Offset

Raman Intensity Distortion

Cancel Apply

8 | As an exercise, one can check off
Enabled and repeat the search to see
a very different result.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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KnowlitAll Software Training

Searching

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Searching

How to Perform a Basic Spectral Search

Purpose

This exercise demonstrates how to perform a spectral search. In this exercise, we will perform a single spectral search, where we compare the IR spectrum of an
unknown compound to IR spectra in a single database.

Objectives

This exercise will teach you:

» How to select databases for searching;
» How to use search masks;
» How to configure and perform an IR spectral search.

Background

Training Files Used In This Lesson
Spectral searching against reference databases is frequently used in both the analysis of unknown e Acetic anhydride.dx
compounds and compound verification. e  Spectral Search Example.jdx.

e  Multi-Technique Sadtler Demo Database —
Wiley [DEMQ].sdbx

KnowiltAll Applications Used

e Searchlt™
e  Minelt™
e [optional] ProcessIt™

108658- REV20201102 Copyright © 2020 by John Wiley & Sons, Inc. All rights reserved.
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Create a new search

Action Result

1 Do one of the following: If Searchlt application’s User-Select (under Search Databases) tab is selected, the Selected for Searching list

. displays the databases last used.
e If the Searchlt application is not g

open, navigate to the Data toolbox 0 & N2 SearchProfe: <no profie» . Bl
and click its icon.

Search Categories Available for Searching:

e Ifthe Searchlt application is already O spectrum Internet databases are swit... Limit to spectral technique: Al v Refresh Advanced...
. @ Reference ~ [Name DB Code Location Version A
open, click the Close button EI @ User 11B NMR - Wolfgang Robien  RBX <Latest Version> 20.00
(|ocated in the upper r|ght Corner) to O Peaks f Hit List 13C NMR - Flavors & Fragranc... NFX <Latest Version> 20.00
13C NMR - Natural Products -.. NPX <Latest Version> 20.00
close the current search. 13C NMR_ Orgaric Compour.. NOX
[ Structure 13C NMR - Sadtler - Wiley NCX <Latest Version> 20.00
13C NMR - Sadtler NIOSH Poc... NNX <Latest Version> 20.00
13C NMR - Sadtler Polymers ... NMX <Latest Version> 20.00
[ Property/Name 13C NMR - Wolfgang Robien ~ WRX <Latest Version> 20.00
15N NIMR - Wilay XNIY <l atact larsians onon Y
Lailllz 4 >
Search Databases
Add All Ade Remove Remove Al
@® User-Select
Selected for Searching:
O All Compounds Name DB Code Location
ATR-IR - Sadtler Controlled & Prescription Drugs 1 - Wiley DWX C:\Users\Public\Documents\Wiley\KnowlItAll\Databases\IR\ATR-IR - Sadtler Controlled & Pr...
O Pure Compounds ATR-IR - Sadtler Controlled & Prescription Drugs 2 - Wiley ~ DW2X C:\Users\Public\Documents\Wiley\KnowltAll\Databases\IR\ATR-IR - Sadtler Controlled & Pr...
ATR-IR - Sadtler Controlled & Prescription Drugs 3 - Wiley ~ DW3X Ci\Users\Public\Documents\Wiley\KnowltAlNDatabases\IR\ATR-IR - Sadtler Controlled & Pr...
ATR-IR - Sadtler Controlled & Prescription Drugs 4 - Wiley ~ DW4X C\Users\Public\Documents\Wiley\KnowItAINDatabases\IR\ATR-IR - Sadtler Controlled & Pr...

Select by Browsing...

Hit List Size Limit: 50 < DAl Hits Search

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Open the spectral file

Action Result

1 Click the Spectrum button under An Open dialog box appears.
Search Categories

2 e Navigate to KnowltAll > Training The spectrum is recognized as an IR spectrum and displayed in the spectral pane in the Spectrum tab.

Files > General Training > Files >

Searching

e Select Acetic anhydride.dx. 1

The lower part of the dialog box | |
displays a preview of the selected
spectrum. 0.6

| | ‘ “‘

You can use the Files of Type filter to Ll I R [l

limit the display to specific types of files, | |04+ [ V] ‘
such as JCAMP (*.dx, *.jdx), or to ] [ | ' N
| | [

. . * %
display all files (*.*). 0s ‘ Lol Ll
- [t |
| | AR /|
| | I | \J N W
e Click Open. 1 AV AN
o — - . o o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 8(50 660
cm™
Manually Edit Mask Ranges... Edit Spectrum

[ Apply Baseline Correction to Query Spectrum

NOTE: You can use the checkbox at the bottom to apply baseline correction to the query spectrum, if
desired. However, KnowltAll automatically corrects baseline.

3 To select a different spectral file, press | An Open dialog box appears.
Ctrl+O.
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Action Result
4 Select Spectral Search Example.jdx A message box appears and offers three choices
from the training files’ Searching folder.
Click Open.
5 Click Replace existing spectrum to The new spectrum is displayed in the spectral pane.
close the message box and replace the | Note: You can also replace a search spectrum by clicking the Searchlt Close button XI, then clicking the
previously displayed spectrum. Spectrum button in the Spectral section of the Search By pane.
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Fine-tune before searching

Action

Result

1 Click Manually Edit Mask Ranges.

The Spectral Include/Exclude Masks dialog box opens:

Note: You can also click and drag in the Spectral pane’s Exclude Range Bar and Include Range Bar after

closing the Spectral Include/Exclude Masks window.

Mask(s).

2 Deselect the Use full range checkbox
under the list of Spectral Exclude

The list of pre-defined exclude masks becomes available. Select some to see how they work. The use of these

masks will be demonstrated later in this lesson.

108658- REV20201102 Copyright © 2020 by John Wiley & Sons, Inc. All rights reserved.

YviLrx



| KnowltAll Training

Searching - 7 ||

Fine-tune before searching (continued)

Action

Result

3 Reselect the Use full range checkbox
under the list of Spectral Exclude
Mask(s).

All Spectral Exclude Masks are removed from the spectrum.

4 Click OK to close the Spectral
Include/Exclude Masks dialog box.

5 Click Edit Spectrum at the bottom right
of the spectral pane.

The spectrum is transferred to the popped-up Processlt application, where you can correct potential searching

problems and save the corrected spectrum into Searchlt spectrum pane.

Searchit o < Processit Lt
B
D& N2 (8 File Edit view Process Analysis Macro Help L
Search Categoric | @ i it @ & K2 A3 [F nals) are M Lot
T : Advanced Settings...
e PR g X @
S | . —_—
1- - Spectral Search Example
[ Spectrum ‘
[ Peaks 05
[ Structure e
O Property/N 1 | |
roperty/Name f\ I\
0.4 ‘ [ I “
I \
Search Database f “" [ 1
1 Y I |
| | I
| | | I
® User-Select 024 | | | I ‘\
Ay ‘,‘ | ‘ |
O All Compounds 4 I v Il | I\
% 1" I _
O Pure Compounds| | °7 - 1400 1200 ' 1000 edo 600
3500 3000 2500 2000 1500 1000 sbo | |
em™ |
| - . I N |
e — PR —
X: 2357.06 Y:0.724953 CAP NUM |
conc
Aceticanhydride X y

6 Click Cancel

The spectrum is returned to the Searchlt application. Changes made in the Processilt IR application are not

saved.
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Open the search database

Action Result

1 Click on User-Select under Search This option allows users to select the databases they want to search. Users can also include user-created
Databases databases in a search.

2 If a list of databases already appears in
the Selected for Searching pane at
the bottom, click Remove All to clear
this list.

3 Expand each branch in the tree The User category is shown below:
structure on the left of the window to
display a particular database category -

Available for Searching:

H H H Internet databases are swit... Limit to spectral technique: |All . Refresh Advanced...
Reference, User, Hit List - and specify £ Y
-Reference i ion ™
whether network, local, or all databases 2 Name DB Code Location Version
. . +‘ 13CNMR _test_db C13NMR <Latest Version> 1.00
are displayed. The available databases e Hit List 20140501_ALLLINES ALL <Latest Version> 1.00
are displayed at the right of the window. Aminoindanes_TP Aminoind <Latest Version> 101
Amphetamines_TP Amphetam <Latest Version> 1.01
Anabolic Steroids Anaboli <Latest Version> 1.00
Anabolic Steroids_TP Anabolic <Latest Versions 1.01
Artifacial Artifac <Latest Version> 1.00
Artifacial2 Artifa2 <Latest Version> 1.00
ActaTorh Snertra <1 atact Varcinn s 1on Y
< >
Add All Add Remove Remove A

Note: Your display may look different depending on whether or not you have access to databases available online.

Click Advanced on the top right to open the Advanced Options dialog box, where you can control how you
access online databases and add or remove local database locations. Click Refresh to update the display after
settings are changed.
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Action Result

4 Click Select by Browsing button The Browse for a Database or Hit List dialog box opens.
located at the lower left.

5 Navigate to KnowltAll > Training Files > | The database is displayed in the Selected for Searching list.
General Training > Databases and

open Multi-Technique Sadtler Demo
Database — Wlley (DEMO) Name DB Code Location

Multi-Technique Sadtler Demo Database - Wiley DEMOX C:\Users\mdsouza\QOneDrive - Wiley\Desktop\KnowltAll Training Doc\2020 Training Doc\Kn...

Selected for Searching:

Select by Browsing...

6 If necessary, clear the All Hits check
box and set Hit List Size Limit to 50.

Note: When performing a spectral or
peak search using more than two or
three databases, it is better to limit the
number of hits. Checking All Hits or
using a larger value can drastically
reduce search speed.
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Perform the search

Action Result
1 Click Search. The search results are automatically displayed in the Minelt application as a hit list, sorted by HQI. Both the
unknown spectrum and the selected database spectrum are displayed.
Minelt x
0= B G By 4 K2 Lookup Compound: = D en
Display Profiles:  <no profile> - I+ @L 1M B A e A gk L ﬂu:ﬂ&ﬂﬁ Xlﬂu.ﬂ. L&;.LML & A
19— DEMOX #6: Acetonitrile \ Structure/Properties ——
| | :
= P ||| ——— S\ (| NP —C=N
1 - Spectral Search Example
Substructs Sel. Substructs Original Data Files
All Properties Attachments Preferred Properties
4000 3500 3000 2500 o 2000 1500 1000 500 Nam: — AT Yalue 5
- Erarn T Boiling Point 81.6°C

CAS Registry ~ 75-05-8
Table Plot Related Compounds View Number

HQl ¥ Tag, Co/ DB, ID N .| Spectrum <auto> (IR/ATR-IR) ~

ame Comments Useful solvent for inorganic salts, polymers, and synthesis of
acetophenone, alpha-naphthaleneacetic acid, thiamine.
1 99.49 PEMO| Acetonitrile Liquid with almond-like odor.
Used in physical chemical work when a polar solvent with a

high dielectric constant is needed.
2 30.69 (@ EMO 15 DEET Fatty acids extractant from animal and vegetable oils.
NIOSH= AL77000
Density 20C=0.7822; 25C=0.7766 G/ML
3 17.68 @EMO 1 Acetamide Dielectric 375 (200)
Constant
Flash Point 42F (CQ)
4 16.83 @®EMO 5 Acetone
Formula C2H3N
InChl InChi=15/C2H3N/c1-2-3/h1H3 v
< >
5 14.01 @EMO 2 Acetic acid
. Add Edit.. Delete
Hit List: Spectral Search Example X Structure/Properties  Peak Table

The HQI (Hit Quality Index) value measures how close the reference spectrum is to that of query.

TIPS e You can tag individual hits in the hit list as either "Accept", "Tentative", or "Reject" using the Hit List > Tag As
menu option, or by double clicking in the Tag column. You can then sort the hit list based on your tags.

e You can edit which columns in the hit list are displayed by right-clicking in the data table at the bottom left,
selecting the Edit Columns... option, and selecting which columns you would like to display as well as the
order in which they are displayed.

108658- REV20201102 Copyright © 2020 by John Wiley & Sons, Inc. All rights reserved.
yvipLr—xy



| KnowltAll Training

Searching - 11 |

Perform the search (continued)

Action

Result

Click the KnowltAll Back button =]
(located below the File menu).

You are returned to the Searchlt application, where a Summary tab has been added to the main Searchlt window.

Searchit
O & *? Search Profiles:  <no profile> Z E Q

Search Categories Search Results Log

Searched "Multi-Technique Sadtler Demo Database - Wiley" with 17 entries
Spectrum FTIR in 0.08 second(s)

Number of Hits Requested: 50

Number of Hits Returned: 15

L1 Spectrum

L1 Peaks

1 Structure

O Property/Name
Search Databases
® User-Select

O All Compounds

O Pure Compounds

Summary

Hit List Size Limit: 50 = [JAIll Hits

3 Click the KnowltAll Forward button

Bl

You are returned to Minelt and the hit list.
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Searching

How to Create Search Profiles

Purpose

This exercise demonstrates how to use search profiles.

Objectives

This exercise will teach you:

» How to apply a search profile;
» How to create a search profile.

Background
Training Files Used In This Lesson

Search Profiles are pre-defined combinations of search parameters such as Databases and Hit e none

List Size Limit that can be stored for later use. Using search profiles makes searching easier,

especially when the same type of search is repeated. KnowltAll Applications Used

e Searchlt™
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Apply a pre-defined search profile

Action

Result

1 Do one of the following:

e If the Searchlt application is not
open, navigate to the Data toolbox
and click its icon.

o If the Searchlt application is already
open, click the Searchlt Close
button Xl to close the current search

The Searchlt application’s Databases tab is displayed, and the Selected for Searching list displays the

databases last used.

Searchit x
D & K2 search Profles:  <no profile> - B
Search Categories | Avaiable for searching:
Internet databases are swit... Limit to spectral technique: Al Refresh Advanced...
[ Spectrum
& Reference A | Name DB Code Location Version ™
* User 13CNMR_test_db C13NMR <Latest Version> 1.00
[ Peaks i Hit List 20140501_ALLLINES ALL <Latest Version> 1.00
Aminoindanes_TP Aminoind <Latest Version> 1.01
Amphetamines_TP Amphetam <Latest Version> 1.01
O Structure Anabolic Steroids Anaboli <Latest Version> 1.00
Anabolic Steroids_TP Anabolic <Latest Version> 1.01
Artifacial Artifac <Latest Version> 1.00
U Property/Name Artifacial2 Artifa2 <Latest Version> 1.00
ActaTach Snartra <l atact \larcian s 100 Y
i ll s x
Search Databases
Add All Add Remiove Remove Al
@® User-Select
Selected for Searching:
O Al Compounds Name DB Code Location
Multi-Technique Sadtler Demo Database - Wiley DEMOX C:\Users\mdsouza\OneDrive - Wiley\Desktop\Know!tAll Training Doc\2020 Training Doc\Kn...

O Pure Compounds

Search #4 X

Select by Browsing...

Hit List Size Limit: 50 2 DAl Hits

Search

2 If databases are already selected for
searching, click Remove All to clear
the selections. You can also double-
click individual entries to remove them
from the list.

3 If necessary, choose View > Profile
Toolbar to display Search Profiles
tools.

Search Profiles:

<no profile

|| =

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.

vyvipLr—xy



| KnowltAll Training

Searching - 14 |

Action

4 | Select the IR_Polymers profile.

Result
Polymer databases are displayed in the Selected for Searching list.
Searchit x
0 K2 search Profiles: 1R Polymers - g
Search Categories | Avilable for Searching:
Internet databases are swit... Limit to spectral technique: Al v Refresh Advanced...
[ Spectrum
@-Reference A | Name DB Code Location Version ™
i User 13CNMR_test_db CI3NMR <Latest Version> 1.00
[ Peaks - Hit List 20140501_ALLLINES ALL <Latest Version> 1.00
Aminoindanes_TP Aminoind <Latest Version> 1.01
Amphetamines_TP Amphetam  <Latest Version> 101
O Structure Anabolic Steroids Anaboli <Latest Version> 1.00
Anabolic Steroids_TP Anabolic <Latest Version> 1.01
Artifacial Artifac <Latest Version> 1.00
B Property/Name Artifacial2 Artifa2 <Latest Version> 1.00
ActaTarh Cnartra <l atact \larcinns 100 a
v ¢
Search Databases
Add All Add Remove All
® User-Select
Selected for Searching:
O Al Compounds Name DB Code Location o]
ATR-IR - Sadtler Polymers - Wiley WX <Latest Version>
O Pure Compounds ATR-IR - Sadtler Polymers & Monomers (Basic) 1 - Wiley BWX <Latest Version>
ATR-IR - Sadtler Polymers & Monomers (Basic) 2 - Wiley BW2X <Latest Version>
ATR-IR - Sadtler Polymers & Monomers (Basic) 3 - Wiley BW3X <Latest Version>
ATR-IR - Sadtler Polymers & Monomers (Basic) 4 - Wiley BWA4X <Latest Version> v
< >
Select by Browsing...
Hit List Size Limit: 50 [2] [JAll Hits Search
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Create a new search profile

Action

Result

1 Click the Searchlt Close button XI, then
click Remove All to clear the contents
of the Selected for Searching list.

The Databases tab is displayed. The Selected for Searching list is empty.

Click the Add a New Profile button E
on the Profile toolbar.

The New Profile dialog box opens:

3 Type in the name of the new profile
[IR_Polymers_2],

Click OK.

The new profile name is displayed in the Search Profiles text box.

4 Specify IR in the Limit to spectral
technique drop-down list.

Only databases with IR spectra are displayed in the Available for Searching list. Note that Multi-Technique
Sadtler Demo Database — Wiley is included in the list because it includes IR spectra.

5 In the Available for Searching list,
click to select IR — Polymers, Hummel
— Wiley (DB Code HUX)

Click Add.

The IR — Polymers, Hummel — Wiley database is added to the Selected for Searching list.

6 In the Available for Searching list,
double-click IR — Polymers &
Monomers (Basic) 1 — Wiley (DB
Code BPX).

The IR — Polymers & Monomers (Basic) 1 — Wiley database is added to the Selected for Searching list.
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Action Result

7 Continue adding databases BMX, CRX,
DAX, FRX, and NEX.

8 On the Databases tab, change the Hit
List Size Limit to 10.

9 | Click the Save Current Profile button A message box asks if you wish to overwrite the current profile. Click Yes to save the new profile.
@ on the Profile toolbar.

10 | Close the current search, then select The databases and search settings associated with this profile are displayed.
the newly-created IR_Polymers_2
search profile.
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Searching

How to Search a Database of Spectra or Chromatograms by Peak

Purpose

This exercise demonstrates how to perform a peak search.

Objectives

This exercise will teach you:

» How to configure a peak search.

Background
Training Files Used in This Lesson

The Searchlt application provides the capability of using peak information to perform a search of e  Ethyl acrylate.dx
spectral or chromatographic data. This allows users to compare peak tables from databases to a KnowiltAll Applications Used
peak table that you enter or extract from a spectrum. s hit

. earc

e Minelt™
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Configure and perform a peak search

Action

Result

1 Do one of the following:

The Searchlt application’s Databases tab is displayed, and the Selected for Searching list displays the

databases last used.

e If the Searchlt application is not
open, navigate to the Data toolbox
and click its icon.
o If the application is already open,
click the Close button Xl to close
the current search
2 o |[f databases are already selected Databases
for searching, click Remove All to _ _
clear the selections. Available for Searching:
o Set Limit to spectral technique to Internet databases ar... Limit to spectral technigue: |IR - Refresh ] [ Advanced...
IR. Refarence - Licens | yame DE Code Location -
e Click Add All. EESZ?FEHCE - Uniices ATR-IR - Controlled & Prescriptio... DWX <latest Version=> 4
Hit List ATR-IR - Controlled & Prescriptio... DW2X <l atest Version>
ATR-IR - Controlled & Prescriptio... DW3X <l atest Version:
ATR-IR - Flavars & Fragrances - B... FFWX <Latest Version= il
(l m 2 ;TH.H = } - H.Hr P—— o o . 2
Add All Add Remove Remove Al
Selected for Searching:
Marme DB Code Location o
ATR-IR - Controlled & Prescription Dr... DWX C:\Users\Public\Documents\Bio-Rad Laboratories\Knowlt... A
ATR-IR - Controlled & Prescription Dr... DW2X C:\Users\Public\Documents\Bio-Rad Laboratories\KnowIt... _
[ Select by Browsing... Hit List Size Limit: 10~ [C] Al Hits
Search

Search #3 |
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Action

Result

3 e Under Search Categories click
Peaks.

e Choose IR in the pop-up dialog.
e Click OK.

Available spectral techniques:
IR @

oK

Cancel

4 Click Open Spectrum or Structure

5 * Navigate to KnowltAll > Training
Files > General Training >
Databases

e Open Ethyl acrylate.dx.

The spectrum is displayed.
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Action Result
6 | Click Pick. The peak table is created based on the current settings.
Databases | IR Peaks
Peaks to search: x|
= Ethyl acrylate
Pos'rtion(cm'lj Height % |'o|erance[cm'1 Require:
814 13.48 16 No
290 16.72 16 No
1034 16.70 16 No
0.5+ 1066 25.78 16 No
1200 78.72 16 No
1276 35.10 16 No
» i 1302 34.99 16 No
Minimum Peak Ingensity 1414 34.95 16 No
Ly Bt B — 1624 8.14 16 No
3500 3000 2500 2000 1500 1640 15.64 16 No
cm™ 1730 100.00 16 No
PEAK BAR R T T 1 B 2988 13.55 16 No
prak Pid(ing_’ [[]peak Data is ATR
Min. Intensity %: 8
Max. Moise %: 2 l Peak Search Options... ] Add... Edit... Delete
Ethyl acrylate |
TIP You can remove a peak from the peak table by selecting the peak and clicking the delete button or by double-
clicking it in the peak bar. Similarly, you can also add or edit peaks using the corresponding buttons at the bottom
of the table..
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Action Result
7 Click Search. Search results are automatically displayed in the Minelt application.
‘DS ™ B Bxbe Ba| 12| 482 N2 Pubt’ihem‘g Display Profiles: |<no profile> - B 5{‘
e P T N O T o). = I R e Y PR ]
Structure/Properties =
R |
— FAX #469; ETHYL ACRYLATE "
L AN n. .
. PNV, LV T OJL
| L | Il
4000 3500 3000 2500 2000 1500 1000 500 All Properties | Attachments | Preferred Properties | Substructs | Sel. Substructs
cm™ Hame | Value -
Name ETHYL ACRYLATE
Table | plot Boiing Point 101C e
CAS Registry Number 140-88-5
Comments USED ALSO IN WATER EMULSION PAINT
INDUSTRY, COATINGS AND ADHESIVES.
SOMEWHAT SOLUBLE IN WATER; SOLUBI
TH ALCOHOL, ETHER.
2 100.00 X 202 ETHYL ACRYLATE IMPROVES FLEXIBILITY IN HARD FILMS.
— NIOSH= AT07000
100.00 NIX 261  Ethyl acrylate Density 200=0.9234 G/ML
oy I | —A_P l:hnh Dnint II’fllTrr"\ or — i
Hit: List: Spectral Search Examp\e| Hit List: Ethyl acrylate ‘ Add... Edit... Delete
THod | 1 | POH b b |1u Records\ |C0pr.@198[|, 1981-2014 Bio-Rad. Al Rights Reser... |(3B71.515, -1.668)
For each entry, the Spectral pane displays the hit list spectrum along with the peaks used to perform the search.
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Searching

How to Search Spectral Databases Using a Limited Range in a Spectrum

Purpose

This exercise demonstrates how to search spectral databases using a limited spectral range with the KnowltAll Informatics System’s Searchlt™ application.

Objectives

This exercise will teach you:

» How to use the Include Range bar when configuring a spectral search;
» How to use the Search Masks dialog box when configuring a spectral search.

Background
Training Files Used In This Lesson

Using a limited range spectral search is slightly faster because fewer points are needed for e Include - Exclude Range Example.jdx
computation. Using a limited range also focuses a spectral search on feature-rich areas such as
the fingerprint region in the IR below 1500 wavenumbers, and can be used in place of spectral
subtraction by ignoring regions where impurities have peaks.

KnowiltAll Applications Used

e Searchlt™
e Minelt™
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Configure a spectral search

Action Result

1 Do one of the following: The Searchlt application’s Databases tab is displayed, and the Selected for Searching list displays the

T databases last used.
e If the Searchlt application is not

open, navigate to the Data toolbox
and click its icon.

o If the Searchlt application is already
open, click the Searchlt Close
button Xl to close the current search

2 If databases are already selected for
searching, click Remove All to clear
the selections.

3 Click Reference — Licensed in the tree | Name, DB Code, and Location are displayed for the available databases.

control. Note: Click Advanced to specify Server Settings, define local database paths, and find local databases. Expand
the tree to view and select network and local database locations. You can also select user databases and hit lists
for searching. Finally, you can locate a specific database by clicking Select by Browsing.
4 Click Add All. Titles and locations are displayed in the Selected for Searching list.
5 Click Spectrum under Search An Open dialog box appears.
Categories
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Action

Result

¢ Navigate to KnowltAll > Training
Files > General Training > Files >
Searching

¢ Open Include -Exclude Range
Example.jdx.

Note: You can use the Files of Type

filter to display JCAMP files (or all files).

The spectrum is displayed

Searchit

O 6 K2 | Search Profles: <o profile> - B

. Number of components: Search Method:
Search Categories P

1 (Single) w ‘Correlation (classic) v; [J Query Spectrum is ATR

Spectrum FTIR

Optimized Corrections

Advanced Settings...

EXCLUDE RAI R

[ Spectrum e
1.754
[ Peaks 154
O Structure 125
1]
[ Property/Name
0.75-]
Search Databases
® User-Select 057
O All Compounds 0257 i T .
O Pure Compounds ! 4000 3500 3000 2500

INCLUDE RANGE BAR

[C1Apply Baseline Correction to Query Spectrum

Hit List Size Limit: 50 |3 [JAIl Hits

Include - Exdlude Range Example X

Manually Edit Mask Ranges...

Edit Spectrum
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Use the Include Range bar

Action Result
1 Move the cursor over the Include The cursor changes to a double pipe with a plus sign next to it:
Range Bar beneath the spectrum. w
3000 2500 2000 1

2 Click, drag, and release within the The Include region is bright green in the Include Range Bar; the included spectral region has a white background.
Include Range Bar to define an Spectral regions that will not be included in the search have a gray background.
Include region.

INCLUDE RANGE BAR

Using the Include Range feature allows you to set one or more ranges to be included in a spectral search. This
feature is primarily used on a per search basis. Although the ranges set using this method will be remembered
until they are changed, the ranges are not permanently saved.
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Action Result

3 | Click and drag to define a second
Include region.

4 To move a region, click within the
region on the Include Range Bar and 04 B aEEeaASANNE

drag to a new location. ' . ; ; ; " ; i
4000 3500 3000 2500 2000 1500 1000 500

INCLUDE RANGE BAR

TIP To remove a single region, either click within the region on the Include Range Bar and drag to either side away
from the spectral pane, or right-click within the region and choose Yes on the message box that opens.

To remove all regions, click the garbage can icon at the right end of the Include Range Bar.

5 | To re-size a region, move the cursor The cursor changes to a cross with a double arrowhead:
into the Include Range Bar and
position the cursor over an endpoint,
then drag and release.
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Use the Search Masks dialog box

Action Result

1 Click Manually Edit Mask Ranges. The Spectral Include/Exclude Masks dialog box opens:

Note that any Include regions defined using the Include Range Bar are displayed in the list of Spectral Include
Mask(s). However, if Use full range is checked, these regions will not be used.

2 Click to select one of the include The region is removed from the list.
regions, then click Remove.

Note: You can select either the high or
low value to remove an Include region.

3 Click to select the High Range value in
the remaining Include region and type
in “1750.’
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Action

Result

4 Click to select the Low Range value in
the remaining Include region and type
in ‘500.’

5 Click Add to create another Include
region.

A text box with cursor appears in the High Range column:

Spectral Include Mask(s)

High Range Low Range
1750 500
’ Remove ] I Add ‘ [TJuse ful range

6 Type ‘3650’ in the new High Range
text box, then click in the Low Range
column and type ‘3050.’
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Use the Search Masks dialog box (continued)

Action

Result

7 Click OK.

The dialog box closes, and the search spectrum is displayed with the re-defined Include regions:

ge Example

8 Click Search.

v ax

2 91.23
j 90.95
T 90.72
j 90.31

®

0]

rum <auto> (IR/ATR-IR) -

Guanidine, N-[[4-(1,1-
HIX 16837 dimethylethyl)phenyllm
ethyl]-N"-(5-hydroxy-1,

BIS(ALANINATO)NICKE
VX258 | ETRAHVDRATE MW
CAX 6457 AMPHOTERGE W-2 /\UW

CAX 7666 AMPHOTERGE W

v

Substructs Sel. Substructs. Original Data Files
All Properties Attachments Preferred Properties
N | Value |
Name BIS(GLYCINATO)COPPER
Formula C4H8CuN204
InChl InChl=15/2C2H5NO2.Cu/c2*3-1-2(4)5;/h2*1,3H2,(H,4,5):/q;....
InChIKey VVYPIVIZLVIPGU-UHFFFAOYSA-L
Molecular 211.658005
Weight
Source of Benzol Products Company, Newark, New Jersey
Sample
SpectraBase lamlLhcdCgaw
Compound ID
Synonyms GLYCINE, COPPER/II/ SALT
Technique KBr WAFER
Add... Edit... Delete

Clicking on the information icon (i in the results table displays Optimized Corrections that have been performed.
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Use the Search Masks dialog box (continued)

Action

Result

9 Close the Optimized Corrections
window, then use the KnowltAll Back
button to return to the Searchlt
application.

Click Advanced Settings on the IR
Spectrum tab.

The Advanced Settings dialog box opens.

Use this dialog box to enable and customize Optimized Corrections.
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Searching

How to Search Spectral Databases Using a Mask to Exclude Regions in Your Search

Purpose

This exercise demonstrates how to create masks to exclude regions in a spectral search.

Objectives

This exercise will teach you:

» How to create and use Exclude Masks when configuring a spectral search.

Background
Training Files Used In This Lesson

Exclude masks allow you to ignore regions during spectral searching, and can be defined for a e Include-Exclude Range Example.jdx
variety of compounds such as solvents or impurities. Such masking allows for an easy method to

remove these regions from consideration during a search. KnowltAll Applications Used

e  Searchlt™
Unlike Include regions, which are not permanent, exclude masks can be saved and re-used. ¢ Minelt™
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Configure a spectral search

Action

Result

1 Do one of the following:

e If the Searchlt application is not
open, navigate to the Data toolbox
and click its icon.

o If the Searchlt application is already
open, click the Searchlt Close
button Xl to close the current search

The Searchlt application’s Databases tab is displayed, and the Selected for Searching list displays the
databases last used.

2 If databases are already selected for
searching, click Remove All to clear
the selections.

3 Click Reference — Licensed in the tree
control.

Name, DB Code, and Location are displayed for the available databases.

Note: Click Advanced to specify Server Settings, define local database paths, and find local databases. Expand
the tree to view and select network and local database locations. You can also use user databases and hit lists for
searching. Finally, you can locate a specific database by clicking Select by Browsing.

4 Select IR using the Limit to spectral
technique control.

Only databases having IR spectra are displayed.

Note: Many of the databases have only IR spectra, but others — such as the Multi-Technique Sadtler Demo
Database — Wiley — include other types of spectra, and structures.

5 Click Add All.

Titles and locations are displayed in the Selected for Searching list.

6 Click Spectrum under Search
Categories

An Open dialog box appears

7 * Navigate to KnowltAll > Training
Files > General Training > Files >
Searching.

¢ Open Include-Exclude Range
Example.jdx.

Note: You can use the Files of type
filter to display JCAMP files (or all files).

The spectrum is displayed in the IR Spectrum tab.
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Use the Search Masks dialog box

Action

Result

1 Click Manually Edit Mask Ranges.

The Spectral Include/Exclude Masks dialog box opens.

2 | Uncheck Use full range under the list
of Spectral Exclude Mask(s), then
click to select the Carbon dioxide
exclude mask.

Excluded regions are highlighted in bright red on the Exclude Range Bar, and in gray in the spectrum. The carbon

dioxide exclude mask includes two regions.

EXCLUDE RANGE BAR ﬁ

1 ~ Include - Exclude Range Example

a

0.7

Spectral Include/Exclude Masks

Spectral Exclude Mask(s)

Select the items in the list the spectral ranges
of which you would like to be excluded

Acetone &

Carbon dioxide

Carbon disulfide
Carbon tetrachloride o

Edit... [Juse full range

Spectral Include Mask(s)

High Range Low Range

Remove Add Use full range
a

I
|

2500 2000 1500 1000 500
cm™

| Manually Edit Mask Ranges... | Edit Spectrum
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Action

Result

3 | Click Edit on the Spectral

Include/Exclude Masks dialog box.

The Exclude Mask Settings dialog opens:

4 | Click Add.

A text box appears under Available Exclude Mask Settings.
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Action Result
5 Type in Carbon monoxide, then click
outside the text box.
6 | With Carbon monoxide selected in the | A text box appears under Exclude Regions.
list of Available Exclude Mask
Settings, click Add under the list of
Exclude Regions, or click under Low
Range.
TIP Alternatively, you can also manually set exclude ranges using the Exclude Range Bar and clicking and dragging
to select regions. See the section above on How to Search Spectral Databases Using a Limited Range in a
Spectrum. Manually setting the exclude range works in exactly the same way as manually setting the include
range.
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Action

Result

7 | Type in low and high range values
(2050 and 2240), then click OK.

The Exclude Mask Settings dialog box closes, and the new carbon monoxide mask is added to the list of exclude

masks:

8 Select the new Carbon monoxide
mask, then click OK to close the
Spectral Include/Exclude Masks
dialog box.

The dialog box closes, and the search spectrum is displayed with the newly-defined exclude region:

EXCLUDE RANGE BAR i

1 Include - Exclude Range Example i
1.5 . e |l'
1] | ||
,._Ill | |
M | I !
|
0.5 . Vol | .
] A VL
- /«" MR, "'\J.I 4 o/ l'-.. ||. |II\"I
0= — e — Sy || \
T | 1 I | 1 | T
4000 3500 3000 2500 2000 1500 1000 500
cm™

INCLUDE RANGE BAR
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Action Result
9 | Click Search. The search results are automatically displayed in the Minelt application as a hit list.
Structure/Properties v ax
— SAX #10136; BIS(GLYCINATO)COPPER i
HoN
_>_O
\
o Cu—-0
o NH,
4000 3500 3000 2500 2000 1500 1000 500
cm™ L
R Substructs Sel. Substructs Original Data Files
All Properties Attachments Preferred Properties
Table Plot Related Compounds View
: £ % Name Value
HQl ¥ Tag,|Co DB ID | Name _ Spectrum <auto> (IR/ATR-IR) Name BIS(GLYCINATO)COPPER
1 94.09 SAX GRS Formula C4HBCUN204
InChl InChl=1S/2C2H5NO2.Cu/c2*3-1-2(4)5;/h2*1,3H2,(H,4,5):/q;;...

, soce © e PISWANRATONICKE InChiKey VVYPIVIZLVIPGU-UHFFFAOYSA-L
: % L TETRAHYDRATE Molecular 211.658005
Weight
: ) ) Source of Benzol Products Company, Newark, New Jersey
3 87.95 @ HIX 6003 Bis (glycinato) zinc salt <
ample
SpectraBase  lamLhcdCgaW
L-(+)-TARTARIC ACID,
Compound ID
4 86.02 (@ SAX 80869 DISODIUM SALT,
DIHYDRATE Synonyms GLYCINE, COPPER/II/ SALT
POTASSIUM CITRATE Technique KBr WAFER
5 8591 ® X 5213
N.F. . Add.. Edit... Delete
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Searching

How to Subtract One Spectrum from Another

Purpose

This exercise demonstrates how to use the spectral subtraction feature in the KnowltAll Informatics System.

Objectives

This exercise will teach you:

» How to use the spectral subtraction feature in KnowltAll.

Background
Training Files Used In This Lesson
You can use the Processlt™ applications to perform a point-by-point subtraction of one spectrum e Unknown Mixture 01011969.jdx
from another. This capability is useful when analyzing mixtures or composite spectra. KnowltAll Applications Used
e  Searchlt™
e  Minelt™

e Processlt™ IR
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Set up a spectral search against a mixture

Action Result
1 In the Searchlt application, set up and Results are displayed in the Minelt application. The first hit is cyclohexane. Both spectra, the query and the first
perform an IR spectral search using hit, are displayed in the spectral pane.

Unknown Mixture 01011969.jdx
located in KnowltAll > Training Files
> General Training > Files >
Searching folder, and the Multi-
Technique Sadtler Demo Database —
Wiley.

TIP In the Searchlt application, click on
the DB Code column to sort databases
alphabetically by code in ascending or
descending order.
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Create a difference spectrum

Action

Result

1 With the hit list displayed in Minelt and | The Import of Multiple Spectra dialog box opens.

. Im of Multiple 5 ra
in the Transfer to bar. e el

Please select the spectra to import:

[Ed|Unknown Mixture 01011969

[¥]SRX #3; CYCLOHEXANE

’ Select Al ] I Deselect Al ]

the first record selected, click Processlt pli—

= Unknown Mixture 01011968

0.8
0.6
|
0.4 ‘
0.2 |‘
] Al l‘ ‘
|"|\-'I I\. 1 || A IH ||
I P S G0 POW RS b | A Y
3500 3000 2500 2000 1500 1000 500
cm™
[ oK ] ’ Cancel

I

Both the query spectrum and the first hit are displayed.
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Action

2 Click Select All, then click OK on the
Import of Multiple Spectra dialog box.

Result
Both spectra — the mixture and the first hit, cyclohexane - are transferred to the Processlt IR application.
Processit IR X|
B E| F BR[N] E b e ot
LY [ e[ RN Y VY = TN o [ R e[S
1< —SRX#3 CYCLOHEXANE n
0.5 “I |
i
|I I|J||| h
. - - T - e e -
] = Unknown Mixture 01011969
0.5
0= PR Y M.__ﬁ
4000 3500 3000 2500 2000 1500 1000 500
cm™
[Doc1| poc2 |
X 24552 Y 11717 MUK
Note: Use spectrum toolbar buttons to adjust the display. The Stacked display is preferable to Offset or Overlay for
spectral subtraction.
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Action Result
3 Choose Process > Add/Subtract The Add/Subtract dialog box opens.
Spectrum.
Note: You can also use the toolbar

button . The command is not

available unless two or more spectra
are open.

The active spectrum is assumed to be the reference spectrum.

4 Make sure the mixture spectrum is the
Experimental Spectrum, and
cyclohexane is the Reference
Spectrum. If needed, change these
assignments using either of the drop-
down lists.

5 Check Scale to Reference Spectrum,
set Factor to 1, and make sure the
Subtract radio button is selected.

108658- REV20201102 Copyright © 2020 by John Wiley & Sons, Inc. All rights reserved.
yvipLr—xy



| KnowltAll Training

Searching - 43 ||

Action

Result

6 Click Preview.

The subtracted spectrum is displayed above the other two. Note the presence of negative peaks in the difference

spectrum.

ics Processit IR

D lEg i B & B B o o | RS T e by e ien ve o bt f |

Add/Subtract ? =

Experimental Spectrum

Il nknown Miture 0101196 «

[#] Scale To Reference Spectrum NE ‘1

ll Reference Spectrum |\ |‘
|
|| B SRX #3; CYCLOHEXANE Jav

[715cale To Experimental Spectrum

Factor(-500~500): 1 =

@ Subtract
) Add

-: BEIEDD v & = ] oo L ] ) Ak e o | [l bk |

acbo 2500 2000

[ Close ] [ Replace ] cm™?

1500

1000

s0o

Factor to 0.6.

7 On the Add/Subtract dialog box, adjust

Negative peaks in the difference spectrum disappear.

jics Processit IR

B lfau sl & B @ v o | MM T ne by en vs by f

Add/Subtract 7=

Experimental Spectrum ’

Il Unknown Miture 0101196 «

[¥] Scale To Reference Spectrum NE ‘1

Reference Spactrum |\| |‘
[ SRX #3; CYCLOHEXANE - / Wl

[T 5cale To Experimental Spectrum 1950

Factor(-500~500): 0.6 =

@ Subtract
) Add

-: B (T @ v | 2o he | o bt £ 0| b ot 5] 30 (e by ot 00| (Bl il | e

3000 2500 2000

Close ] [ Replace ] cm™

1500

1000

500
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Create a difference spectrum (continued)

Action

Result

8 Click Replace. A message box opens, and asks whet

her negative values should be truncated to zero.

9 Click Yes. The mixture spectrum is replaced by a difference spectrum, Unknown Mixture 01011969 - SRX #3, Cyclohexane.
Processit IR
Wﬂ,\‘tﬂ,{n| 3 Eln m|¥?:!/'»4;/_’En;\{+lnrRK—M.wam_l¢ g|
R [ @ | e mAn | e A e ) b (E) 0 () e s ()t | e

] - Unknown Mixture 01011968-SRX #3; CYCLOHEXANE ...
0.5
’|
I\
[
D_ S T S P Jh.drll'-_/ll IIU“I\-_ — - - ey A, q.rl!L'.'-\.--_-_ ———4L. P— .J| |'\
1 —SRX#3; CYCLOHEXANE
0.5+
) ) S
4000 3500 3000 2500 2000 1500 1000 500
cm™’
[Doc1] pocz |
X 3015.4 Y. -1.47464 MUK

108658- REV20201102 Copyright © 2020 by John Wiley & Sons, Inc. All rights reserved.

yviLfexy



H KnowltAll Training Searching - 45 ||

Repeat the search using the difference spectrum

Action Result

1 Click Searchlt in the Transfer to bar. The Import of Multiple Spectra dialog box opens:

Impart of Multiple Spectra x
Please select the spectra to import:
_| - DEMOX#1Z; Cyclohexane
[BaDEMOX #12; Cyclohexane
[ Unknown Mixture 010711963-DEMOX #12; 14
08—
0.6~
0.4~
0.2
I
i | "
W, S T
P S .
T
3500 3000 2500 2000 1500 1000 500
< > cm™
Select Al Deselect All Cancel

2 De-select DEMOX #12 Cyclohexane A message box opens:
so that only the difference spectrum is
selected.

Click OK.

3 Click Start a new search. The difference spectrum is loaded in Searchit.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
YviLLCxy



| KnowltAll Training

Searching - 46 ||

Action

Result

4 Click the Databases tab and make
sure the Multi-Technique Sadtler
Demo Database — Wiley is
selected for searching

Click Search.

Results are displayed in the Minelt application. The first hit is benzene, the other component of the mixture:

Structure/Properties
AX #5121, Benzene ‘
|
\‘
| il
= Unknown Mixture 01011969-DEMOX #12; Cyclohexane X0.80
N A
4000 3500 3000 2500 2000 1500 1000 500
cm™
R Substructs

" Table Plot Related Compounds View

HQl ¥ Tag. | Co DB ID |Name

1 -~ lH

2 88.20

.| Spectrum  <auto> (IR/ATR-IR)

@ VSAA 2182 1,3-Cycloheptadiene

(D VSAA 16483 Dibromoacetonitrile

3 70.35

-

All Properties

Nam
Name

e

Boiling Point
CAS Registry

Number

Classification

Compound Type

Formula
Incht
InChiKey

Melting Point

Molecular
<

vax

®

Sel. Substructs Original Data Files

Attachments Preferred Properties

Value ial
Benzene

80C
71-43-2

FUMIGANT; SOLVENT
Pure

CéH6
InChi=15/C6H6/c1-2-4-6-5-3-1/h1-6H
UHOVQNZJYSORNB-UHFFFAOYSA-N
6.1C

78114 g/mol

Edit Delete
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Searching

How to Perform a Structure Search

Purpose

This exercise demonstrates how to perform a structure search using the Searchlt™ application.

Objectives

This exercise will teach you:

» How to perform an exact match structure search;
» How to perform a substructure search.

Background

In the Searchlt application, scientists can use a structure fragment as a search term to locate
chemical structures containing that structural skeleton. This capability is useful for retrieving
structure fragments because a substructure search always analyzes the entire molecular structure
of a compound - not just the largest fragment.

Training Files Used In This Lesson
o tryptophan.dsf
e benzenethiol.dsf

KnowltAll Applications Used

e  Searchlt™
e Minelt™
e ChemWindow®
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Configure an exact structure match search

Action

Result

1 Do one of the following:

e If the Searchlt application is not
open, navigate to the Data
toolbox and click its icon.

o If the Searchlt application is
already open, click the Searchilt
Close button X! to close the
current search

The Searchlt application’s Databases tab is displayed, and the Selected for Searching list displays the databases

last used.

2 If databases are already selected
for searching, click Remove All to
clear the selections.

3 Set Limit to Spectral Technique
to MS.

Only databases with MS spectral data are displayed.

4 Select database MTX for searching.

5 Click Structure under Search
Categories.
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Action

Result

Click Open file on the Structure
tab.

¢ Navigate to KnowltAll > Training
Files > General Training > Files >
Searching.

e Open Tryptophan.dsf.

The structure is displayed in the Structure tab.

Search Categories

[ Spectrum

[J peaks

Structure

[ Property/Name
Search Databases
© User-Select

C All Compounds

© Pure Compounds

Search Mode

@ Exact Match

O substructure

O Similarity Tanimoto

Search Options

Enforce Stereochemical Match

Relative Stereochemistry (Include
Both Enantiomers)

No Structure Standardization (Salts,

Tautomers, etc)

Structure Modifiers

ixo)

A I

Open file...

Note: You can also click Draw/Edit to create a structure using the ChemWindow application.

Any Element Except H

Any Element Except C or H
Any Halogen (F, Cl, Br, I, At)
Any Bond Order

Any Aromatic Bond

Any Z/E Orientation

Any Enantiomer

Any Attachments but H

Draw/Edit...

S
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Perform an exact structure match search

Action

1 Select Exact Match under Search
Mode, then click Search.

Result
Exact matches are displayed in the Minelt application.
Structure/Properties v ax
— MTX #6438; 2-AMINO-3-(1H-INDOL-3-YL}-PROPIONIC ACID
0
OH
05
NH,
g i g NH
40 60 &b 10 120 130 160 180 200
m/z
MS Substructs Sel. Substructs Original Data Files
Al Properties Attachments Preferred Properties
Table Plot Related Compounds View
v = = . Name Value
Hal Tag, DB, ID - Name | Chemical Structure Spectrum <auto> (MS) - Name 2-AMINO-3-(1H-INDOL-3-YL)-PROPIONIC ACID
2-AMINO-3-(1H-
1 38 |INDOL-3-YL)- Formula C11H12N202
PROPIONIC ACID Inchl InChI=15/C11H12N202/c12-9(11(14)15)5-7-6-13-10-4-2-1-..
2-AMINO-3-(1H- oy InChiKey QIVBCDUIAJPQS-UHFFFAOYSA-N
2 100.00 MTX 16167 INDOL-3-YL)- @2(1‘ T T
PROPIONIC ACID : o Weight
ol Source of Chemical Concepts, A Wiley Division, Weinheim, Germany
3 100.00 MTX 31260 D-TRYPTOPHANE - y
pectrum
" s 1
Add.. Edit.. Delete
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Configure and perform a substructure search

Action

Result

1 Click the KnowltAll Back button to
return to Searchlt, then click to select
the Structure tab.

2 Select Substructure Search, then click
Search.

Note: Rather than finding only exact
matches for the search structure, the
substructure search returns records

that contain the query structure as a

part of the database structure.

The substructure search produces more hits than the exact match search. Note that the original hit list is still

available, and can be accessed by clicking the appropriate tab (at the lower left corner).

Structure/Properties
— MTX #14849; 2-AMINO-3-[4-(3-METHYLBUT-2-ENYL)-1H-INDOL-3-
[o]
OH
05
NH,
g ol g : el L, NH
4 60 ) 160 130 140 180 180 200 230 2ko 280
miz
(5 Substructs Sel. Substructs Original Data Files
All Properties Attachments Preferred Properties
Table Plot. Related Compounds View T
- s - ame
HQl  ¥|Tag>|DB. 1D~ Name | chemical SIS Spectrum <auto> (MS) A1 Name AN A [FEMETHVIBOTE. ENVIHLINDOL S
2-AMINO-3-(TH- . YLJPROPIONIC ACID
1 100.00 MTX 6438 INDOL-3-YL)- - .
PROPIONIC ACID 5 ) ‘ Formula C16H20N202
2. AMINO 3 (1H- o InChl InChi=15/C16H20N202/c1-10(2)6-7-11-4-3-5-14-15(11)12(...
2 100.00 MTX 16167 INDOL-3-YL)- @5’(‘ InChiKey MZSPRSJAOSKAAT-UHFFFAQYSA-N
PROPIONIC ACID “ . Molecular 2721520
Fyon Weight
3 100.00 MTX | 31260 | D-TRYPTOPHANE @;(r Source of Chemical Concepts, A Wiley Division, Weinheim, Germany
" n Spectrum

2-AMINO-3-[4-(3-
4 7543 MTX | 14849 [METHYLBUT-2-ENYL)-
TH-INDOL-3-

L-TRYPTOPHANE, 4-(3-
METHYLBUTYL)-

5 7543 MTX 18615

Delete

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.

vyvipLr—xy



| KnowltAll Training

Searching - 52 ||

Configure and perform a similarity search

1H-INDOLE-3-
6 65.69 MT3 PROPANENITRILE,
alpha-AMINO-

Action Result
1 Click the KnowltAll Back button to
return to Searchit
2 Click the Similarity Search radio
button. Accept the default scoring
method, Tanimoto.
3 Click Search. The results are displayed in the Minelt application:
Structure/Properties. vax
- NTX #21797, 1H-INDOLE-3-PROPANENITRILE, alpha-AMINO-
NH,
0.5
N
\N
‘ | ‘ NH
Il L Il i L
p 60 80 100 130 140 180 10
miz
Ms Substructs Sel. Substructs Original Data Files
All Properties Attachments Preferred Properties
Table Plot Related Compounds View
- Name Value
HQl  ¥|Tag |DB~|ID - |Name ~| Chemical Structure Spectrum <auto> (MS) Nafie 1H-INDOLE-3-PROPANENITRILE, alpha-AMINO-
2-AMINO-3-(1H- o o !
2 100.00 MTX 16167 INDOL-3-YL)- ©§t Formula CTTHTIN3
PROPIONIC ACID & InChl INChI=1S/C11H11N3/c12-6-9(13)5-8-7-14-11-4-2-1-3-10(8)...
“yon InChlIKey XCSYDLQKFBIDLO-UHFFFAQYSA-N
3 100.00 MTX 31260 D-TRYPTOPHANE @\/&: Molecular 185.0951
“ Weight
DL-TRYPTOPHAN, N- ) Source of Chemical Concepts, A Wiley Division, Weinheim, Germany
4 74.07 MTX 20196 METHYL. @é%j Spectrum
TRYPTOPHANE, N- { ‘
5 66.08 MTX 29371 (AMINOMETHYLCARBO @Q{‘),n
NYL)- 4

. — ’ . .
-- M e

The first hit is the exact structure. The second hit, toluene, is a similar structure.

Edit... Delete
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Searching

All Compounds and Pure Compounds Database Selections

Purpose

This exercise demonstrates how to use the All Compounds and Pure Compounds Database Selections

Objectives

This exercise will teach you:

» How to use All Compounds and Pure Compounds Database Selections.
» How to interpret the search result.

Background
Training Files Used in This Lesson

All Compounds and Pure Compounds database selections link data by structure, name, InChl, e  Spectral Search Example

CAS Registry Number or synonym. KnowiltAll Applications Used

e  Searchlt™
e Minelt™

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
YviLLCxy



| KnowltAll Training Searching - 54 |

Configure and perform an All Compounds search

Action Result

1 Do one of the following: The Searchlt application’s Databases tab is displayed, and the Selected for Searching list displays the databases

. last used.
e If the Searchlt application is not

open, navigate to the Data
toolbox and click its icon.

o If the Searchlt application is
already open, click the Searchlit
Close button X! to close the
current search.

2 Select the All Compounds option
under Search Databases

3 e Click Spectrum under Search
Categories.

e Open Spectral Search
Example.jdx
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Action

Result

7 | Click Search.

The search is performed and results are displayed in the Minelt application.

I Structure/Properties vax
[JOverlay All

CRX 81
HAX 864
HEX 2747
HIX 11561 ] |
HSX 6703 1 —o=N
X 1279
MX 222 1] - Spectral Search Example
SAX 33006 1

STIR4X 182

All Properties Attachments Preferred Properties Substructs Sel. Substructs Original Data Files
Name. Value
.|| Name Acetonitrile

Boiling

81.60C
— Show
I i 75.08.

Compared to the User-Select database search, you will see additional information related to the hit:

e Replicates are displayed in the upper-left panel. They do not participate in this search, and navigating
through them does not change the value of HQI (Hit Quality Index). The bold ID signifies the hit
spectrum.

e  Other spectrum information related to the hit compound is displayed in tabs under the spectrum pane.

e User-Select - User selects which databases to search. This is where one can include user databases in a search.
e All Compounds — All licensed reference databases. Records are linked by structure, name, InChl, CAS Registry Number or synonym.
e Pure Compounds - All Compounds with the exclusion of commercial compounds.
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Searching

How to Perform a Multi-Technique Spectral Search

Purpose

This exercise demonstrates how to perform a multi-technique spectral search using the KnowltAll Informatics System.

Objectives

This exercise will teach you:

» How to configure a multi-technique spectral search.
» How to analyze the results of a multi-technique search.

Background

Training Files Used In This Lesson
A multi-technique spectral search permits the optimization of chemical similarity based on several e Unknown IR.jdx
analytical techniques to maximize the chemical knowledge obtained on the unknown compound. e Unknown Raman.jdx

KnowiltAll Applications Used

e Searchlt™
e Minelt™
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Configure and perform a multi-technique spectral search use User-Select Search Databases option

Action

Result

1 Do one of the following:

If the Searchlt application is not
open, navigate to the Data toolbox
and click its icon.

If the Searchlt application is already
open, click the Searchlt Close
button X! to close the current
search.

The Searchlt application’s Databases tab is displayed, and the Selected for Searching list displays the
databases last used.

2 Select User-Select under Search
Databases option

3 .

If databases are already selected
for searching, click Remove All to
clear the selections.

Add all IR and Raman databases to
Selected for Searching.

Click Spectrum under Search
Categories.

Navigate to KnowltAll > Training
Files > General Training > Files >
Searching.

Open Unknown IR.jdx
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Action

Result

5 .

Click the new Spectrum under
Search Categories.

Open Unknown Raman.jdx.

Search Categories

Spectrum FTIR
Spectrum Raman
O Spectrum

O peaks

O Structure

O Property/Name

Search Databases
@® User-Select
O All Compounds

O Pure Compounds

Number of components: ~Search Method:

1 (Single)

EXCLUDE RANGE BAR

ol =

[ Z i
;Correlatlon (classic)

V} Optimized Corrections

Advanced Settings...

Linking Options...

3200

INCLUDE RANGE BAR

3000

2800

2600

[ Apply Baseline Correction to Query Spectrum

Hit List Size Limit: 50

(1Al Hits

2400

200" " 2000 1800 1600

cm™

1400

1200

1000 800 600 400 200

Manually Edit Mask Ranges... Edit Spectrum
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Action

Result

6 | Click Search.

The search results are displayed in the Minelt application.

T

- Unknown IR A
‘
/N
s N

|
I

J\

\
A | T

4000 3500 3000 2500 2000 1500 1000 EQ
em
® [Raman
~ Unknown IR k
)
4000 3500 3000 2500 2000
em
® [aman
Tbe ot Relted Compounds View
b XAvis, Raman Specira Hal = Y Ads IR Spectral HQI [R]P + v ® i
%
.
o4
g 0 .
<] .
= oo o &
Ed . . . ..
2 .
@ . . .
@ %0 . CR
2 . . s &
. ., P AN
” . PRl I
o .
.
ofs 94 ofs £ 05 % 95 o7 ols ] o5 )
Raman Spectral HQl

Because this was a multi-technique search, the Database pane’s Plot tab automatically displays a scatter plot
representing HQI values for the two spectral techniques. The point with the highest HQI values is selected at the

upper right.

Structure/Properties

All Properties Attachments
Name

- | Name

CAS Registry Number
Catalog Number

Formula

InChi

InChikey

Lot Number

Molecular Weight

Polar Surface Area Predicted
Source of Sample

Source of Spectrum
SpectraBase Compound ID
Technique

Preferred Properties Substructs Sel. Substructs Original Data Files
Value

Cholesteryl n-decylate

1183-04-6

C3446

C37H6402
InChi=15/C37H6402/c1-7-8-9-10-11-12-13-17-35(38)39-30-22-24-36(5)29(26-30)18-19-31-33-21-20-
LIGMGXXCKVFFIS-ATSNXCDSA-N

XX0594

540914 g/mol

2630

Spectrum Chemical Manufacturing Corp.

Forensic Spectral Research

BZEGAWilsnl.

KBro
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Examine the search results

Action Result
1 Click the Table tab in the Database The corresponding database entries are displayed:
pane- — DWX #562; Cholesteryl n-decylate
[ M N
4000 3500 3000 2500 2000 1500 1000 500
em™
ATR-IR Raman
9 - RZX #812; Cholesteryl n-decylate _w“’-\‘ )
j — Unknown Raman o B o )
S G e
4000 3500 3000 2500 2000 1500 1000 500 §
cm™
ATR-IR Raman

Structure/Properties.

/\/\/\/\)[LO ‘@

Table | Plot Related Compounds View

2 8848 @ Rzx g1y Cholesteryin-
propionate
@ DWX 565 Cholgs(eryln— 8305
propionate h ah,

~

Substructs Sel. Substructs. Original Data Files
Al Properties Attachments Preferred Properties
Name | Value
/|/Name Cholesteryl n-decylate
CASRegistry  1183-04-6
Number

Catalog Number C3445
Compound Type Pure

Formula C37H6402
InChi
InChiKey LIGMGXXCKVFFIS-IATSNXCDSA-N
Lot Number XX0594
Molecular 540.914 g/mol
Weight
P
Add... Edit...

InChi=15/C37H6402/c1-7-8-9-10-11-12-13-17-35(38)39-30...

Delete
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Configure and perform a multi-technique spectral search with All Compounds Search Databases option

Action Result

1 Do one of the following: The Searchlt application’s Databases tab is displayed, and the Selected for Searching list displays the

T databases last used.
e If the Searchlt application is not

open, navigate to the Data toolbox
and click its icon.

o If the Searchlt application is already
open, click the Searchlt Close
button X! to close the current
search.

2 Check All Compounds under Search
Databases option

3 e Click Spectrum under Search
Categories.

e Open Unknown IR.jdx.
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Action Result
4 | Click Search. The search results are displayed in the Minelt application.
[JOverlay All X h | e A
3 = Unknown IR ,A‘
i 7,,7,J/ i N paho N~
000 3500 3000 290 2600 100 100 %0 /
— Show it
" Duplicates. R2) ATR-IR Raman (2) TCNMR (2) HNMR (2) Ms
[JOverlay All
- )
= Unknown Rarrian [ Al Properties Attachments Preferred Properties Substructs Sel. Substructs Original Data Files
f A Name. Value
e WD N ., S S e O e eiee=adil Name Cholesteryl n-decylate
W abe o #w  mw  @w e o | o et
2 Euplltales R@ | ARR . Raman@ | SCNMR@ | HNMR@) - Ms Catalog Number C3446
Formula C37H6402
C , InChi InChi=1S/C37H6402/c1-7-8-9-10-11-12-13-17-35(38)39-30-22-24-36(5)29(26-30)18-19-31-33-21-20-.
b X Raman specai oy 5 R0 R Spectra Ha! 2R+ WS B InChikey LIGMGXXCKVFFIS-IATSNXCDSA-N
® Lot Number XX0594
Molecular Weight 540914 g/mol
94. * Polar Surface Area Predicted 26.3
5 . - M Source of Sample Spectrum Chemical Manufacturing Corp.
I L LA . Source of Spectrum Forensic Spectral Research
g = . Ll SpectraBase Compound ID  BZFGAWils
& . ) Technique
ol ° . s e
88 : * .. * & ¢ N
E3 95 % ofs .9'7 o5 9 of5 E)
Raman Spectral HQl
Because this was a multi-technique search, the Database pane’s Plot tab automatically displays a scatter plot
representing HQI values for the two spectral techniques. The point with the highest HQI values is selected at the
upper right.
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Compare the search result with that from User-Select search

Action Result
1 Compare the scatter plot of the User-Select database search (top) and that of All Compound search (bottom)
95
- L]

% 90 .
®
g 85 ’ *
a . . b ] *
W . e oge L]
o L] . ... °

80— Y . v % .

s [ ]
75-] S .'.. . @ ¢
L]
L]
65 70 75 80 85 90 95 '
Raman Spectral HQI

95
p— . ¢
2 90 .
®
B . .
W 85_
® . * s @ to ¢ .
w . .oo.

80— e o * % s* .

by .
*e 3
' fl[] (?l 5 flﬁ HJ 5 Bl[] 8) 5 Blfx 8} 5 9'[] 9) 5 9'51 9} 5 I
Raman Spectral HQI
We can see that more spots are in this region.
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Action Result

Examine the extra spots

We can see that they are the sterecisomers whose IR and Raman spectral records are linked not by structure, but
by other features in the record (name, InChl, CAS Registry Number or synonym).
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Action

Result

The above is another stereo-isomer.
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KnowlitAll Software Training

Mixture Analysis

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
YyvipLr—xy



| KnowltAll Training Mixture Analysis - 2 |

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
YyvipLr—xy



| KnowltAll Training Mixture Analysis -3 |

Mixture Analysis

How to Analyze Mixture Spectra

Purpose

This exercise demonstrates how to perform a mixture analysis using the KnowltAll Informatics System’s Searchlt application.

Objectives

This exercise will teach you:

» How to configure a mixture analysis;
» How to interpret the results of a mixture analysis.

Background
Training Files Used In This Lesson
The spectral analysis of mixtures in experimental data is a challenging task. Manual e Mixture of Two Steroids — ATR-IR.irf
separation of spectral components, even when they are known in advance, is a tedious job. KnowitAll Applications Used
Attempting to do this analysis in an automated fashion creates a whole new level of s hie

. earc

challenges.
e  Minelt™

This chapter introduces how to use Searchlt application to perform Mixture Analysis.
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A typical mixture analysis work flow

Action

Result

1 Navigate to the Data toolbox and open
the Searchilt application

Check Spectrum, and in the resulting
Open dialog box navigate to
KnowltAll > Training Files >
General Training > Files > Mixture
Analysis and open Mixture of Two
Steroids - ATR-IR.

Set Search Method to Correlation

Click on User-Select under Search
Databases

Set Limit to spectral technique to
IR

Click Add All at the bottom of
Available for searching menu

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Action Result
1 Do the following: Searchit
o Set Search Method to Correlation O & AT st Risliesy <no profile> - Hl
f H Available for Searching:
e Click on User-Select under Search Search Categories | Awlebictorsearching
Databases 5 rum FTIR Limit to spectral technique: | IR ~
.. . All Mame
® Set lelt to speCtraI teChanue to O Spectrum = ATR-IR - Sadtler Controlled 8 Prescription Drugs 1 - Wiley
IR (e ATR-IR - Sadtler Controlled 8 Prescription Drugs 2 - Wiley
Reference ATR-IR - Sadtler Controlled & Prescription Drugs 3 - Wiley
L] CIle Add A" at the bOttom Of 0l Peaks Usar. ATR-IR - Sadtler Controlled 8¢ Prescription Drugs 4 - Wiley
Available for searching menu - Hit List ATR-IR - Sadtler Flavors & Fragrances - Wiley
] Structure ATR-IR - Sadtler Incrganics 1 - Wiley
ATR-IR - Sadtler Inorganics 2 - Wiley
£

[ Property/Name

Add All Add

Search Databases | Selected for Searching:

@® User-Select Name
ATR-IR. - Sadtler Controlled & Prescription Drugs 1 - Wiley
O All Compounds ATR-IR. - Sadtler Controlled & Prescription Drugs 2 - Wiley
ATR-IR. - Sadtler Controlled & Prescription Drugs 3 - Wiley
O Pure Compounds ATR-IR - Sadtler Controlled & Prescription Drugs 4 - Wiley
<

Select by Browsing...

Hit List Size Limit: 50 || [JAll Hits

Mixture of Two Steroids - ATR X

2 Click Search.

Wait for the search to complete.

Highest HQI Found: 75.93
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Action Result
One component search result returns to Minelt application.

Minelt x
D@ = B GRBy A6 K2 Lok Compound 1 : Display Profies: ~ <no profie> - W

Rk [0 i e bkt b v B o0 Tl T L L e A AT

Structure/Properties. vax
1- 5 e
1~ Mixture of Two Steroids - ATR
084
1
.; OH
IJG-] - e <
A
J RIEE
| ( e
0a- A "R
4 H ) .
i| | o 2 ~
1
0d- ) [ 1
AT |
1 I .Jl VA i
| | WY [, Jo N
o4 _ R
Wb a0 a0 20 200 12w Substructs Sel. Substructs Original Data Files
3000 5
em™ All Properties Attachments Preferred Properties
[ P x| Name Value =
ATR-R Name Ethisterone

CAS Registry Number 434-03-7
Tatée Plet Related Compaunds View )
Catalog Number ~ A6100-000

Hal ¥ Tag. Co DB ID Name Spectrum <auto> (IR/ATR-IR)  ~ T
Classification Progestogenic
1 DWX| 935 |Ethisterone w Fermula C21H2802
InChi InChi=15/C21H2802/c1-4-21(23)12-9-18-16-6-5-14-13-15(.

Obviously, the sample is a mixture.

3 Highlight the 1st hit.
Edit > Copy Active Spectrum
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Action

Result

4 Go back to Searchlt,

Click the Spectrum FTIR button to
bring up the query spectrum.

Update the Number of components to
2 (Mixture).

The Included Components and Excluded Components checkboxes show up now.

5 Check the Included Components

Paste the copied spectrum.

Searchlt
(Y K? : search Profiles:  <no profiles - Hd
Search categories Included Components:

Spectrum FTIR ‘

Included Components ‘
L il

O Excluded Components I—I" "‘Jl st .
obo0 | 2000 1000
DWX #935; Ethisterone

[ Structure
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Action Result
6 | Click the Spectrum FTIR button to l\gﬁek < ‘m" "*’ : : =
. =3 b B A 4% K2  Lookup Compound: PubCihe Display Profiles: - <na profile> -
bring up the query spectrum. Bk LI 1 cuisihn, 30 bk e o bl o 48 b s
14 crmoni s
Click Search' I(. — Mixture of Two Steroids - ATR L
osJE ‘ ‘
] |
nﬁ% | R
] | | / . |
| \ | ‘ Il L |
7 r ﬁh q \ I I W J\‘h flﬂlh
| | v it MI‘ (TEITILAN iy
02+ f\' |\ | ‘ [ LMW | \f“ Ul [ | ulw
W Ry ‘k} ARV LT |
,r‘ J\ | = }I \ | uf . W" l | Awl
/ N — e ) & Nl I

————— —

°
.

4dbo 380 3800 | 3400 | 3200 | 3000 ~ 2800 2600 2400 2200~ 2000 ~ 1800 © 1600 = 1400 = 1200 © 1000

cm™

o w0 a0

ATR-IR

Table | Plot Related Compounds View

Hal V¥ Weight . Exclude |Co DB ID . Name ~| Chemical Structure Spectrum <auto> (IR/ATR-IR) {of

0.62 [0 DWX #935; Ethisterone W
kA LMLL
038 (O ®owx 27 Epiandrosterone J:L‘Ljf Im
+ D W, W

NA. ® Residual Spectrum

Now we have a good two-component match.

Note: Each composite spectrum (row 1) is accompanied by the individual component spectra (middle rows) that
comprise the composite, as well as the residual spectrum (last row) — the difference between the query spectrum
and the composite. The composite spectra are ranked by how closely they resemble the query spectrum. A
relatively flat residual spectrum indicates that the software has correctly identified the individual components of the
mixture. The Weight value for each component spectrum indicates how much it contributes to the composite
spectrum.
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Action Result
7 The circle in Exclude column can be S ——

checked to exclude a component from
consideration.

0.5+

\

Check to exclude DWX 907. Repeat ‘ ‘ ‘ _
Search button shows up for user to ‘ A ’ Wy n
repeat Mixture Analysis without 7 = '
ConSidering DWX 907 T - Mixture of Two Steroids - ATR

0.5+

e N\\h&_ . I
4000 3500 3000 2500 2000 1500 1000 500
em™

ATR-IR

Table Plot Related Compounds View
Hal \J Weight ~| Exclude |Co DB |ID | Name - Chemical Structure Spectrum <auto> (IR/ATR-IR) ~

1 95.48 N.A. (] Composite Spectrum Jdg’} gl\w
0.62 @ DWX #935; Ethisterone wﬂl

2 95.48 N.A. (1] Composite Spectrum ,diﬁ:b I l M
i Repeat Search...

| .

< >

Epiandrosterone

NA. [0 Residual Spectrum
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Action

Result

8 Click Repeat Search.

The new result does not contain excluded DWX 907:

0 5‘ a4 \ | | [ ||
| li
' L1 L J
( | |_1|| | || | | || [N, | | I
| | Kb 1NNl i
I " r AN LI Y
| | V Y Wl Ut I_
od d
= Mixture of Two Steroids - ATR
05—
0_
4000 3500 3000 2500 2000 1500 1000 500
cm™
ATR-IR
Table Plot Related Compounds View
HQl ¥ Weight . Exclude Co DB ID . Name ____ Spectrum ___ <auto> (IR/ATR-IR)

1 95.33 Composite Spectrum

0.64 @ DWX #935; Ethisterone
0.36 (O @vsAA 5052 Epiandrosterone

N.A. @®

Residual Spectrum
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Notes:

¢ You do not have to specify Included
or Excluded components to perform
a mixture analysis. You can simply
open a spectrum in Searchlt and
specify Number of components to a
value larger than 1.

e You can add Included or Excluded
components from files by clicking the
Add button.

¢ You can exclude spectrally similar
records.

Excluded Components:

Add...

LA
i 2000

DWX #907; Epiandrosterone

< >
[JApply Bas !mage Size: .
Spectrum

Exclude compounds that are similar within a limit of: ﬁ
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Add all components together

Action Result

1 ¢ In the Data toolbox, open the
Searchlt application

e Check Spectrum

¢ In the resulting Open dialog box,
navigate to KnowltAll > Samples >
Mixture Analysis > IR Examples

e Open Mixture of Two Steroids -
ATR-IR.

e Set Search Method to Correlation.

e Set Number of components to 2
(Mixture):

2 Check Included Components

Add following files from KnowltAll >
Training Files > General Training >
Files > Mixture Analysis >
Components folder:

e Epiandrosterone ATR-IR
o Ethisterone ATR-IR

Note: use ctrl key to select multiple files
in the Open dialog box.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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In this case, KnowltAll simply returns possible combinations of two provided components, without going through a

database search.

N [

Action Result
3 Click Search. -
mg |
Note: toggle between different spectra 95 '
display modes by selecting available !
options from View > Display Mode. 0.5 3 | [ ||
| L1
i i |
0.25- LT | |
|| _' i |
0—
E < Mixture of Two Steroids - ATR
0754
05—+ [L
M Jk M W w%
o] N — v -
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000  sdo  ebo  ado
cm™
ATR-IR
Table Plat Related Compounds View
HQI ¥ Weight | Exclude | Co/DB~ ID ~ Name »| Spectrum <auto> (IR/ATR-IR)
0.62 (:D Ethisterone ATR UJMMI
. a
0.38 (i.'l Epiandrosterone ATR JLM‘L‘J\
D W, W
N.A. @ Residual Spectrum
2 78.10 1.00 @ Ethisterone ATR l l
Al Mg
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KnowlitAll Software Training

Create Databases
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Create Databases

How to Build Your Own User Databases of Multiple Analytical Techniques

Purpose

This exercise demonstrates how to use KnowltAll's Minelt™ Database Building feature to create searchable user databases that include multiple analytical
techniques. You can also customize properties displayed, create user properties and display profiles.

Objectives

This exercise will teach you:

How to create a user database;

How to add spectra to a user database;

How to add structures to a user database;
How to add user properties;

How to perform above tasks in batch; and
How to create and use a Minelt display profile.

VVYVVYY

Background
Training Files Used in This Lesson

Generating user databases protects intellectual property and promotes sharing of information ¢ IR/Ethyl acetate.dx
within an organization. Ultimately, researchers can improve their analyses. *  Raman/Ethyl acetate.irf
e  BatchlmportProperties.csv
e  Spectral files from the Batch Import Spectra
folder
e MSDS Web Link.txt
o  Ethyl acetate MSDS.pdf

Spectral files from the PubChem/Raman folder

KnowiltAll Applications Used

e Minelt™
e ChemWindow®
e Browselt™
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Create a user database

Action Result

1 Navigate to the Data toolbox and open | The Minelt application opens.
the Minelt application by clicking the
Minelt/Create Database icon.

2 Choose Database > New. The New Database Creation dialog box opens.
("New Database Creation - (9 ot
Data Source
@ Create on local system Create on network
Database File Name: @
Database Hame:

Database Abbreviation:
Version: 1.00
First ID: 1

Primary Copyright Message:

Brief Copyright Message: m
Cancel
Select Create on local system. The new database is saved locally.
4 e Click Browse. The *.sdbx extension is added automatically.
e Create a folder named Databases No_te: The SDBX database format allows spectra to be storgd without conforming to a fixed range and resolution.
. This allows reference spectra to be offered at higher resolution, and allows users to store original spectra as
on a local drive produced

¢ Open the folder, then type in the file
name quality_control

e Click Save.

5 Type Quality Control in the Database
Name text box.

Note: The file name is used if no other
name is specified.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.



H KnowltAll Training Create Databases - 4 ||

Create a user database (continued)

Action Result

6 | Type QCLab in the Database
Abbreviation text box.

Note: The abbreviation must be 3-7
characters long.

7 Enter Version number and the First
(starting) ID, and type in copyright
messages.

Note: You can use the Windows
Character Map (Programs >
Accessories > System Tools in
Windows 7) to copy and paste in the
copyright symbol.

8 Click OK. The new database has been created to receive your data. The Database Abbreviation ‘QCLab’ appears on the
database tab below the database pane (lower left), and copyright information appears in the status area (lower
edge of the main window).
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Add the first record to the user database

Action

Result

1 Create the first database record by A Windows Open dialog box appears.
importing a spectrum:

e Choose File > Import or press
Ctrl+l.

¢ Navigate to KnowltAll > Training
Files > General Training > Files >
Creating Databases > IR

o Open Ethyl acetate.dx

Note: Use the Files of type filter to
locate IRF, JCAMP, and many other
specific spectral files.
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14 - QCLab #1; Ethyl acetate
|
0.8 "‘
‘ |
0.6+
0.4~ |\ |/l “
02 J-:“ | \ I

od - - N B

Action Result
2 Click Open. The Property Import Selection dialog box opens:
H Property Import Selection X
Properties to be imported:
Imported property value:
Ethyl acetate
oK Cancel
This dialog box appears when you transfer information into a user database. All available properties are shown.
Select each property in turn; then use the checkboxes to define the action for each property.
3 Click OK. The dialog box closes. The spectrum has been added to the user database as the first record:

3500 3000 2500 2000 1500 1000

R

Table Plot Related Compounds View
DA Name _ Spectrum <auto> (IR) - Chemical Structure

1 1 |Ethyl acetate
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Add a chemical structure and properties to the first database record

Action

Result

1 With the first record selected, double-
click the Structure/Properties pane at
the top right of the window (Double-
click to edit structure in
ChemWindow).

The ChemWindow application pops up. Alternatively, one can use Transfer to: to go to the ChemWindow

application.

d= - =k - Transferto: @Chemwmdow @Reportlt ‘E"E D Expert @Searchlt ~4"1‘;1(: Expert OProcesslt (}ﬁmalyzelt

2 | Use the drawing tools to create this
structure

Minelt

1

DESd % &

Display Profiles:  <no profile>

=

14 -QCLab#1; Ethyl acetate

08—+

06—

04—

024

6] = S

A
1

S T s B S TR TR |

3500

IR

Table | Plot
D A Name

300
|

Related Car\1

1 1 |Ethyl acetate

SDBX DB: QClab X

File Edit View Arrange Colors Chemistry
DEH & o
9

Help

K?

> | @MS Gothic

100 % ¥, %@a @

Chemis.. w & X
emis.. ¥ ij 1 1 112 2 2112 3 3112 4 4112 5 5112 8 612 7
Main ~
Iz &)@ ||=]
@ /]
Ol®é|l— 0 |
|5 dit
Cl@|e|||e] o k
=1 (©]
B0
0 -
o
o
=
o 8s
o
=
=
Bonds ]
<
Atoms 1 v
Rings ¢ >
Edit " swuauel  Edited Structure X

Inserts the clipboard contents into the document

X/Y Coords  88.11 C4HBO2 |CAP NUM

Save Cancel
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Action Result
3 Click Save. The structure is added to the first record, and is displayed both in the Chemical Structure column in the
Database pane and the Structure/Properties pane.
P B RS " Structure/Properties vax
4 ”
08+ ‘\‘
] | |
06— ‘ “
\ | ‘
il Il | ‘ ‘ 2
] | I o
0.2 | “ |
R - ‘
3500 3000 2500 2000 1500 1000 500
cm™
R Substructs Sel. Substructs Original Data Files
Table | Plot | Related Compounds View All Properties Attachments Preferred Properties
ID A Name ~ Spectrum <auto> (IR) | Chemical Structure | InChl 2| InChiKe ~| Molecular Weig!| Forml| Sl Value
InChi=15/C4HB... XEKOWRVHYAC...| 88.106 g/mol Name Ethyl acetate
1 il Ethyl acetate Formula C4H802
A InChl InChl=1S/C4H802/c1-3-6-4(2)5/h3H2,1-2H3
InChiKey XEKOWRVHYACXOJ-UHFFFAOYSA-N
Molecular 88.106 g/mol
Weight
7 5 Add... Edit... Delete

NOTE: Some chemical properties such as InChl, InChiKey, Molecular Weight, etc., can be set to be automatically
calculated when a structure is saved in a record.

4 Click Add at the bottom of the The Property dialog box appears.
Structure/Properties pane.
5 Use the drop-down list to select the 51 Property: X
property you wish to add — Comments.
Property: /Comments ¥ Browse...
Cancel

Value: | High puriM

Save and Next
Record...
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Action Result
6 | Click OK. The Property dialog box closes, and the name and value of the added property appear in the
Structure/Properties pane.
Substructs Sel. Substructs Original Data Files
All Properties Attachments Preferred Properties
Name Value
Name Ethyl acetate
Formula C4H802
InChl INChi=15/C4H802/c1-3-6-4(2)5/h3H2,1-2H3
InChiKey XEKOWRVHYACXOJ-UHFFFAQYSA-N
Molecular 88.106 g/mol
Weight
TIP You can select multiple database records and use the Add or Edit button at the bottom of the
Structure/Properties pane to input the same value for a field.
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Add user properties

Note: Which controls are available depends on which type of field is specified: numeric, text, or enumeration.

Action Result
1 Choose Database > Define User The User Property Fields dialog box opens.
Property Fields
2 Click Add. The Property Field Definition dialog box opens.
Use the drop-down list to set Type to i )
text.
Name Type Physical ... Unit Close
Property Field Definition Add...
Name: | SamplelD ‘ | oK Edit...
Type: |text =7 Cancel Delete

mryr e

Forr

-

3 Click OK, then Close

4 Click Add in the Structure/
Properties pane.

The Property dialog box opens.

Note: Choose View > Windows/Tables > Structure/Properties Table or press Alt+3 if the pane is not visible.

5 Click the down arrow to display all
available properties.

Both pre-defined and user-defined properties are displayed. User-defined properties are at the beginning of the

list.

6 Select SamplelD.

The Value text box is added to the dialog.

Note: Which text boxes are added depends on whether the property is numeric, text, or enumeration.
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7 | Type ‘1234’ in the Value text box.

8 | Click OK.

The dialog box closes. The property SamplelD with value 1234 is added to the Structure/Properties pane for the

first record.

Preferred Properties |
Substructs | Sel. Substructs
Al Properties | Attachments
MName Value
Mame ethyl acetate
Qwner Copr. © 1980, 1981-2003
Sadtler. All Rights Resarved.
SamoilD
| Add.. | Edt.. || Deete |
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Action Result
9 Repeat steps 1-10 to create the user The property WebLink with a web address is added to the Structure/Properties pane for the first record.
property WebLink and display it in the -
Structure/Properties pane. | Preferrad ProperFles | Substructs I Sel. Substructs
Type All Propertias | Attachments
‘https://pubchem.ncbi.nim.nih.gov/comp Name Hame ethyl acetate Value
pund/ ethyl-acetatg , Owner Copr. © 1980, 1981-2003
in the Property dialog box’s Value Sadtler. Al Rights Reserved.
field. SampleID 1234
Note: You can copy the text string from re—
MSDS Web link.txt in the KnowltAll
Training files.
[ Add.. || Edt. || Delete
10 | Click the web address in the The web page opens in the Browselt application.
Structure/Properties pane. B
& t o W2
=
o ) Health 2
JL science Lb.com e 3
Chemicals & Laboratory Equipment P
Proteciion
Material Safety Data Sheet
Ethyl acetate MSDS
Section 1: Chemical Product and Company Identification
Product Name: Ethyl acetate Contact Information:
Catalog Codes: SLE2452, SLE2317 Sciencelab.com, Inc.
14025 Smith Rd
CASi#: 141-78-8 Houston, Texas 77396
RTECS: AH5425000 US Sales: 1-800-901-7247
International Sales: 1-281-441-4400 2
11 | Click the KnowltAll Back button to
return to the Minelt application.
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Add another spectrum (Raman) to the first database record

Action

Result

1 Make sure the first database record is
selected, then choose File > Import.

The Open dialog box with preview pane appears.

2 Navigate to KnowltAll > Training Files
> General Training > Files > Creating
Databases > Raman

Open Ethyl acetate.irf.

The Property Import Selection dialog box opens.

®  Property Import Selection [

Properties to be imported:

[Ethyl acetate

VS rorted property vabe:

ok ||

Cancel

)

A

|

This dialog box appears when you transfer information into a user database. All available properties are shown.
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Add another spectrum (Raman) to the first database record (continued)

by clicking the arrow in the Database
pane’s Spectrum column.

Action Result
3 Click OK. A new Raman tab is added to the Spectral pane for the display of the Raman spectrum.
19 - QCLab #1; Ethyl acetate '
0.8— |
|
|
I
! [
02— I || .
: E I i | I
\ I I\ I “ ‘, I ~
o - - S P L WS A VAV RPN A U U AL S|
4000 3500 3000 2500 2000 1500 1000 500 )
cm™
; IR Raman
4 Switch between spectra by using the
tabs at the bottom left of the spectral
pane.
5 You can also switch between spectra Table | piot. |

ethyl acetate

4

1 |

M 4|1

SDBX DB: QCLab |

| » » »% px |1 Record |

Chrormatogram <
1H NMR

13C NMR
11B MMR
15N NMR
170 NMR
19F NMR
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Add an attachment to the first database record

Action Result

1 | With the first database record selected, | The Attachments tab is empty:

click the Attachments tab in the
Structure/Properties pane. Preferred Properties |
Substructs I Sel. Substructs |
All Properties | Attachments |
Add... Delete Rename || Save As

2 | Choose File > Import Attachment(s)... | A Windows Open dialog box is displayed.

3 | Navigate to KnowltAll > Training Files > | An icon is added to the Attachments tab:

General Training > Files > Creating
Databases and select Ethyl acetate Preferred Properties |
MSDS.pdf, then click Open. Substructs | Sel. Substructs |
All Properties | Attachments
Ethyl
acefat...
Add... Delete Rename || Save As
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Add an attachment to the first database record (continued)

Action Result

4 | Double click the icon in the The document opens in its native application — in this case, Adobe Acrobat.
Attachments tab.

Note: Any type of file can be added to a record in a user database using the Attachments tab. In addition, you
can export an attached file by choosing File > Export > Attachments.
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Create a new Minelt display profile

Action Result

Click the Add a New Profile button The New Profile dialog box opens:

in the Profile toolbar.

2 Type in the profile name QC Lab and This layout is now available to apply to any database or hit list display in the Minelt application.
click OK.
TIP When creating a database and to ensure individual users in your laboratory consistently enter all pertinent

information into databases, you should set up preferred properties.

To do so, go to File > Preferences. In the Preferences dialog, select the Property Display tab. Click on Deselect
All to clear the properties; then select the properties that you want entered and the order of those properties.

Then the user will enter the information required for that profile. If there is no information for a particular property, it
will not appear under All Properties.
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Batch Import: many spectra, many records, import properties from a spreadsheet

Action Result
Create a new empty database as in the
above example.
Choose File > Batch Import, to open Select Files x
the Select Files dialog box.
. L. . Mark the directories and/or files to import: Files i t fold
Navigate to KnowltAll > Training Files > il
s Structure Templates ~ 1,2-Dichloroethane jdx Chlorobenzene.jdx

General Training > Files > Creating
Databases > Batch Import Spectra,
select all spectral files in the folder and
click OK.

Note: Check the box next to a folder
name to select all files in the folder.

2-Chlorobutane.irf Cyclohexane jdx
2-Fluoropyridine.irf Cyclooctene.irf

Ethyl acetate,jdx
Ethyl acrylatejdx

l:_ll‘_ﬂ Training Files
=N General Trainin
- D%m Databases ’ 2-Furaldehyde.jcx
: Acetamide,jdx

=T Files ) Acetic acid.jdx Hexane,jdx
; [ Chemometrics Acetic anhydride,jdx Methacrolein.irf
=-[JE3 Creating Databases Acetonejcx Maphthalene.dx

4% ] Batch Import Spectra

Acetonitrile,jdx MNaphthalene.irf

L[S HNMR Acetophenone,jdx Nitrornethane.jdx
= R Anisole,jdx Phenol jdx
[JF3 Multiple Raman Benzenethiol.ﬂ;lx Pro.p).rl al.cohol.jdx
[F Raman Bromoethane,jdx b Pyridine.jdx
Butyl ether.irf Styrene.irf
L0 Creating Reports Butyl ether,jdx Styrene,jdx
[t Data Mining Butylamine,jdx Tetrahydrofuran.jdx
I ] Drawing and Reactions < 3
[ _JE3 Functional Group Analysis
[t GC-MS [ import multi-spectra files into separate records
[ |3 General Features v
= e T o Encoding: | <default> ~
List files of type: Set Import Datatype
Al Files (*7) - Autodetect type by metadata ~
type by
Use file names as compound names if not ,
deﬂned otherwise Nucleus:
0 Use folder names as compound names Processing Macros

if not defined otherwise [ Apply Selected Macro:

| Use number in file/folder name

for the record ID

Replace existing records

Save source file path in record

NMR: C13ProcessSample

New/Edit...

A record is created in the new database for each speciral file.
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3 | ¢ Choose File > Import

o Navigate to KnowltAll > Training
Files > General Training > Files >
Creating Databases

e Select BatchimportProperties.csv
to map properties to the spectrum
files using a spreadsheet

e Make sure to check File Contains
Header Line

e Click Next

The Spreadsheet File Import wizard opens:

—

!

Step 1: Analyzing File

[IFile is a Spectrum

Rows to import

@Al ORows:

Layout

File Contains Header Line: | id,Synonyms,Sadtler Reference

Delimiting Character: Encoding:  <default>

id Synonyms Sadtler Refe... ~
1 1, 2-Dichlor... 1001
2 2-Furaldehy... 1002
3 Acetamide 1003
4 Acetic acid 1004
5 Acetic anhy... 1005
6 Acetone 1006
7 Acetonitrile 1007
8 Acetopheno... 1008 v

The file was analyzed successfully (35 rows read).

< Back

Next >

Cancel
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Batch Import: many spectra, many records, import properties from a spreadsheet (continued)

Action Result
4 Match
e CSVile ‘id’ to SDBX/SDB file
‘Record ID’;

e CSV file ‘Synonyms’ to SDBX/SDB
file “Synonyms”;

e CSV file ‘Sadtler Reference’ to
SDBX/SDB file ‘Sadtler Reference
Number’.

Alternatively, you can click Suggest
All, then review the automatic field
matches.

Click Next.

5 Click Finish. The database now has fields Synonyms and Sadtler Reference populated by the CSV file.

You do not have to Compact database
now at the prompt.

TIP You can rearrange the spreadsheet portion of this database (for example, to get rid of empty structure columns,
right-click and choose Delete Columns). When edits are completed, you can save this column arrangement as a
Minelt profile. Click Save Current Profile on the Profile toolbar, then type in a name for the new profile:

This profile will be linked with this database. It can also be selected for use with other databases.
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Batch Import: many spectra, many records, import properties from PubChem

[—Df_ﬁ PubChem

) Searching

w5 Simple Spectrum Search
[l Training Files Original

mloads

il
ures

< >

List files of type:
All Files (*.%)

Use file names as compound names if not
defined otherwise

0 Use folder names as compound names
if not defined otherwise

Dgse number in file/folder name
for the record 1D

Replace existing records

[] Save source file path in record

Action Result
1 Create a new empty database as in the
above example.
2 | ¢ Choose File > Batch Import Select Files X
e Navigate to KnowltA" > Training Mark the directories and/or files to import: Files in current folder
Files > General Training > Files > -.[ ] Drawing and Reactions Crotonic acid.dx
PubChem > Raman -] Functional Group Analysis Cyclohexylamine.dx
-[Eg GC-Ms Dibutylamine.dx
. . Glycerol.dx
e Select all spectral files in the folder - [0 General Features Methyl acrylate.ci
- I Mixture Analysis Phenol.dx
o Click OK. LI VR

[1Import multi-spectra files into separate records
Encoding:  <default> ~
Set Import Datatype
Autodetect type by metadata ~
Nucleus:

Processing Macros

[ Apply Selected Macro:

NMR: C13ProcessSample

Mew/Edit...

A record is created in the new database for each spectral file.
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3 Select the first record, then click the PubChem records are searched. If information is located, the PubChem Data Selection dialog box opens:
PubChem toolbar button.

Pubhem
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Action Result

4 Click OK. New properties from PubChem are added to the first database record.

5 Select the remaining database records | The Batch PubChem Information Download dialog box opens:
by holding the Shift key, then choose
Database > Batch PubChem
Information Download.

6 Check the property fields you wish to New properties from PubChem are added to the remaining database records.
add to the database records, then click
Next.
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Batch Import: many spectra, one record

Action

Result

1 Create a new empty database as in the
above example.

2 .

Choose File > Import

Navigate to KnowltAll > Training
Files > General Training > Files >
Creating Databases > Multiple
Raman

Select all files in the folder

Click Open

A dialog box opens and asks how you want to import the files:

3 Click Import all files into this record.

The Property Import Selection dialog opens:

Check the properties you wish to import.

108658- REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.



| KnowltAll Training

Create Databases - 25 ||

Action

Result

4 Click OK each time the dialog appears.

The dialog box appears once for each spectrum in the record.

5 With the first record selected, observe
the Spectrum pane.

The tab shows that there are 6 Raman spectra associated with the first record:

6 Click the name of a spectrum in the left
pane to display it.
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Action

Result

7 Choose Window > Split Threefold.

The Spectral pane is split into 3 panes, displaying 3 of the 6 spectra:

|'I
AN

.|1I

Raman (1/6 spectra) » |

cm™?

500 1000 1500 '
cm™
Rarman (2/6 spectra) » |
i A _
500 1000 1500
cm™?
Raman (3/6 spectra) » |
200 300 400 500 600 700
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Creating Databases (optional section)

How to Create a Database with Structures

Purpose

This exercise demonstrates how to use the KnowltAll's Minelt™ Database Building feature to create searchable user databases that include structures.

Objectives

This exercise will teach you:

» How to create a user database;

» How to add structures to a user database;

» How to display stereochemical properties; and
» How to add user properties.

Background
Training Files Used In This Lesson
Generating user databases protects intellectual property and promotes sharing of information J benzylpenicillin.dsf
within an organization. Ultimately, researchers can improve their analyses. KnowltAll Applications Used
. Minelt™
. ChemWindow®
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Create a user database

Action Result
1 In the Minelt application, choose The New Database Creation dialog box opens.
Database > New. rhlef\.\.' Database Craation - (.8 ﬂx-w
Data Source
@ Create on local system Create on network

Database File Name:
Database Mame:
Database Abbreviation:

Version: 1.00
First ID: 1

Primary Copyright Message:

Brief Copyright Message:

Browse...

OK
Cancel

S

Select Create on local system.

The new database is saved locally.

4 e Click Browse

o Navigate to the Databases folder
you created earlier,

e Type structures-sc in the
Database File Name

e Click Save.

The *.sdbx extension is added automatically.

Note: The SDBX database format allows spectra to be stored without conforming to a fixed range and resolution.
This allows reference spectra to be offered at higher resolution, and allows users to store original spectra as

produced.

5 Type Structures in the Database
Name text box.

Note: The file name is used if no other
name is specified.
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Create a user database (continued)

Action Result
6 Type ‘STRSC’ in the Database
Abbreviation text box.

Note: The abbreviation must be 3-7
characters long.

7 Click OK. The new database has been created to receive your data. The Database Abbreviation appears on the database
tab.

(0| M| B BeBa | 2 50 A7 Pubtf‘:hem|; Display Profiles: |<no profie= v|E@'§§|
ks D v | e e | e A (e i B | (Tl Ml k| e | AR A | A

Double-click to edit structure in CherrWindow.

Table ,m | Ppreferred Properties | Substructs Sel. Substructs
D & MName ~, | Spectrum <auto> (N.A.) All Properties | Attachments
Name | Value
4 I b
SDBX DB: STRSC | Add... Edit... Delete
TR | » » »# »¢ | 0Records [x Y. e

8 Choose View > Windows/Tables >
Spectrum Pane to remove the spectral
display from the layout.

Note: This command (and others like it)
toggle the display of different panes in
the main window.
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Action Result

9 Click the Add a New Profile toolbar
button @ type the name ‘Structures’

(0w | W e B B Ba| B 4 NP |[Pu em||; Display Profiles: | Structures v|E@E|
in the New Profile dialog box, then Table | plo Structure/Properties x|
click OK. ¢ LBt

ID & Mame .| Spectrum <auto= (I

Double-click to edit structure in ChemWindow.

| Preferred Properties | Substructs | Sel. Substructs

All Properties | Aftachments
Name | Value
< m | 3
SDBX DB: STRSC | Add... I Edit... | Delete
iWoa |1 | » M »# »x | 0Records | | X Y e
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Add a structure to the first database record

Action

Result

1 e Choose File > Import

¢ Navigate to KnowltAll > Training
Files > General Training > Files >
Creating Databases

e Open the structure file
Benzylpenicillin.dsf.

The structure is displayed in the Structure/Properties pane:

D@ == B B | 02| 40 2| Puh@heml; Display Profiles: | Structures ~|| BB e B

Table | plot

ID & Name | Spectrum <auto= (I

(0]
"'
NH
| Preferred Properties | Substructs | Sel. Substructs
Al Propertias | Attachments
Name | Value
< | ] | »
SDBX DE: STRSC | Add... Edit... Deleta

i 4|1 | » »o»% x| 1Record | |

[x v, ¢

2 | Open the View menu and check
Stereochemistry if it is not already
checked.

Stereochemical descriptors are shown on the structure when Stereochemistry is enabled on the View menu.
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Add properties to the first database record

Action

Result

1 Click Add in the Structure/Properties
pane.

The Property dialog box opens.

2 | Select the property Name, then type
‘benzylpenicillin’ in the Value text box.

3 | Click OK.

The Property dialog box closes, and the added property Name appears in the Structure/Properties pane.

Dl == Bo B | 2| 48 W2 Puh@heml; Display Profiles: [m| E@@|
Table | plot Structure/Properties =
D 4| Name - | Spectrum <auto> (I

| Preferred Properties | Substructs | Sel. Substructs
All Properties | Attachments
Hame Value

4 | I | v

SDBX DB: STRSC | Add... ]l Edt... [ Delete

AR | » b »# % |1 Record | |

XY, e

108658- REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.



H KnowltAll Training Create Databases - 33 ||

Add properties to the first database record (continued)

Action Result
4 Repeat to add the property Synonyms
with the value ‘Sample 8254.
5 Repeat to add the property Comments
. cannd .
with the valge 82’j Street Pharr_nlacx, ‘DS | ™ ™| G B Ba| | 46 K?|[PubChem|  Diphy Profies: [Stuctures || FE EHl B
May 4. Retrieved in trace quantities. e ————— =
ID & MName ~ | Spectrum <auto= (I
1 o]
0
"
NH
Preferred Properties | Substructs | Sel. Substructs
All Properties | Attachments
Name | Value |
MName benzylpenicilin
Comments 82nd Street Pharmacy, May 4.
Retrieved in trace quantities.
Synonyms Sample 8254
< | [T | 3
SDBX DB: STRSC | | Add.. | Ede. [ Dekte |
I 5 | » » »# w2 |1 Record | A
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Add a second database record

Action Result

1 Navigate to the Basics toolbox, then
open the ChemWindow application by
clicking its icon.

Note: Do not use the Transfer to bar in
this case.

2 Draw this structure:

. H
C=C
i ,

H,C  CH,CI

3 Use the Selection tool to select the
structure, then choose Edit > Copy.

4 Use the KnowltAll Back button to return
to the Minelt application.

5 | With the second database entry The structure is added to the second record:
selected, choose Edit > Paste.

A message box asks “Would you like to

append the new data as a new record?”
Click OK.

6 Add the property Name with the value
‘E-1,3-dichloro-2-butene.’
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Add a third database record

Action

Result

With the second database record still
selected, choose Edit > Copy
Structure.

Select the third database record and
choose Edit > Paste.

A message box asks “Would you like to

The structure and properties are added to the third database record.

DESgl| ™ = |5 BB @] 4 N2 |[PubOhem|  piphay profles: |Structures | EE EEE

append the new data as a new record?” Table | piot
. l| Name ‘,‘<auto> (N.F/| Chemical Structure
Click OK. ¢
1 benzylpenicilin MN.A. (l;\n]:i; C{ ,H
wd | g
o H,C'  CHLCI
2 E-1,3-dichloro- A, v

2-butene

L E-1,3-dichloro-
2-butene

N.A.

| Preferred Properties | Substructs | Sel, Substructs ‘

All Properties

MName

Attachments
Value

<

T

Name

E1,

SDBX DB: STRSC |
W43

| » b pe wx | 3Records |

Add...

Edit...

3-dichloro-2-butene

Delete

X,

Y, e

With the third database record selected,
double click in the
Structure/Properties pane to open the
structure in ChemWindow.
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Action

Result

4 Edit the structure as shown, then click
H,C

C H,Cl

Return to Minelt Database and Save.

The structure is added to the third database record.

5 Edit the property Name to ‘Z-1,3-
dichloro-2-butene.’

D Eﬂ@| -:1-;1|%|%|ﬁ|&% k‘?| PUh@hem|f Display Profiles: | Structures '|E@E|
Structure/Properties x
Table | plot =
l| Name ‘,‘|<auto> (N.F/| Chemical Structure |
"
1 L benzylpenicilin N.A. (lj\o > CH,4 fH
z
_ | - £=C
E-1,3-dichl a J cl \:H2CI
-dichloro-
2 2 N N.A. c=C
2-butene Hacf \CHch
3 -dichloro- N.A. | Preferred Properties | Substructs | Sel. Substructs
e All Properties | Attachments
Name Value
J | i o
SDBX DB: STRSC | [ Add. I Edit... [ Delete

N U

| b »l »# B | 3 Records

XY, e
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KnowlitAll Software Training

Functional Group Analysis
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Functional Group Analysis

How to Use the Knowledgebases to Identify or Differentiate Classes of Compounds by Structure
or Functional Group

Purpose

This exercise demonstrates how to use the Analyzelt™ IR, Analyzelt Raman, and Analyzelt Polymer IR Knowledgebases to identify or differentiate chemical
compounds, and to correlate peaks by structure.

Objectives

This exercise will teach you:

» How to specify the Knowledgebase;
» How to browse by functional group; and
» How to correlate a structure.

Background
Training Files Used in This Lesson

The IR and Raman Knowledgebases include group frequencies with over 600 band assignments, e Test Structure.dsf
corresponding to over 200 functional groups, subdivided into general chemical classes. KnowltAll Applications Used

e Analyzelt™
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Specify the Knowledgebase

Action

Result

1 Navigate to the Spectral Analysis
toolbox

Click Analyzelt

Analyzelt

Start from spectrum:

EOpen Spectrum

Start from structure:

EOpen Structure

Start from technique:

Organic IR Polymer IR Organic Raman

Open Spectrum - starts with any spectrum file. Upon selecting an IR spectrum, KnowltAll asks user if it should
be put into Organic IR or Polymer IR application.

Open Structure - starts with any structure file. Upon selecting a structure file, KnowltAll asks user if it should be
put into Organic IR or Organic Raman application.

By the same token,
¢ IR Organic - starts a blank Analyzelt IR application

e Polymer IR- starts a blank Analyzelt Polymer IR application
e Raman Organic - starts a blank Analyzelt Raman application
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2 Let’s start from technique: Organic IR The Preferences dialog box opens:

Click Organic IR and then choose File
> Preferences.

Setting the Tolerance range allows you to determine how precise the matches are between your spectrum peak
and the database. You can also choose to display a wavenumber (x-axis position) marker with the cursor as it
moves around the Spectrum pane. Finally, use the check boxes to select the knowledgebase you wish to use.

3 Make sure Analyzelt IR
Knowledgebase is selected

Click OK
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Browse by functional group

Action

Result

1 Choose Analyze > Browse a
Functional Group.

The Browse By Functional Group dialog box opens:

2 Select Aldehydes and click OK.

The Aldehydes tab is added to the Analyzelt IR display:

B | | & W

[Za 3| o D) [[Dm ™| @ 5| o |Gl Wi | &

Right click to add structure.

o
I

o I H

* — Any Attachments

0.75 I

I

0.5
Right click to add spectrum. | ‘ ‘|

0.25

3500 3000 2500 2000 1300 1000 sdo
cm™

‘ Summary:

8. Classificati... Group Bond *

H

Aldehydes CH=CH-CHt |-
Aldehydes HO-C=C-CH

a B

—HI__|

n I ] i

|
—

[[Summary + [ Summary -| Aderydes |

(3652200, 1.029) NUM

Each functional group in the aldehydes group is listed separately in the Functional Group Data pane at the lower
left, and each entry includes classification, group, bond, range, intensity, mode, and notes.

Colored bars in the Bar Chart pane at the lower right represent the peaks associated with each functional group
class selected in the Functional Group Data pane. The bars are intensity coded; lighter color means greater

intensity. Corresponding peaks appear in the Spectrum pane.
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Action Result

3 Choose Analyze > Browse a The Browse By Functional Group dialog box opens:
Functional Group again.

4 Select both Alcohols and Anhydrides, | The XREF1 tab is added to the Analyzelt IR display:

then click OK. Analyzelt IR !!I
Note: Select the first class, then hold BE e SRV O8[%E 80O kb

down the ctrl key and click to select a
second class.
0.75-
Right click to add structure.
0.5
025 gt cck o 3dd spectrum.
HO—A—OH o y
3500 3000 2500 2000 1500 1000 500
A — Any Element Except H cm™?
Sumrrary: I
S. Classificati... Group Bond

Alcohols HO-R-0H

Alcohols Ph-CHR-OH
Alcohols Ph-OH

4 n 3

| Summary + I Summary - I Aldehydes| XREF1 |

(3684.983, 1.041) NUM

The tab is labeled XREF1 because it is the first tab containing a combination of classes.
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Correlate peaks from a structure

Action

Result

Choose File > Close to clear the
previous example display

¢ Click Open Structure button

¢ Navigate to KnowltAll > Training
Files > General Training > Files >
Functional Group Analysis

e Open Test Structure.dsf

A dialog box prompts user to choose between IR or Raman

Analyzelt X

Which type of spectrum defines the imported
structure?

Qrganic IR

Organic Raman

Cancel

2 | Click Organic IR

pane includes an entry for each group found in the structure.

Analyzelt IR
EE e SR 02 B0(ML O] o el e Gl | &

After the knowledge base is analyzed, the results are displayed in a Structure tab. The Functional Group Data

x|

OH |

%ﬁ\” 0.4 A ||
\ / 3 H

0.2 f/ I’\ Right click to add spectrum. '| | |

* / '\\ || ‘l
OH ol h AR

o 2500 2000 1500 1000
+ — Any Attachments cm’?

500

Summary: |

8. Classificati_.  Group Bond *

Alcohols

Alkanes
Alkynes

Im nmmnm

4 n +

m | »

| summary + [ Summary - | structure

(419,588, -0.150)

NUM
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Action

Result

3 | Choose View > Sadtler Handbook to
display the handbook information
related to a particular functional group.

The Sadtler Handbook pane displays information from the Sadtler Handbook of Reference Spectra - IR for the
specific functional group selected in the Functional Group Data Pane.

Double clicking the Sadtler Handbook pane's title bar allows you to dock and un-dock the pane with reference to

the main display.

4 | Choose File > Close.

The display is cleared.
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Functional Group Analysis

How to Perform a Basic Spectral Analysis Using Software-Assisted Functional Group Analysis

Purpose

This exercise demonstrates how to use the Analyzelt™ application to perform a basic spectral analysis.

Objectives

This exercise will teach you:

» How to select peaks for correlation; and
» How to use the Summary+ and Summary- tabs.

Background
Training Files Used in This Lesson
The Analyzelt application can be used to help interpret spectra through the use of its knowledge e Peak Interpretation Example.dx (IR)
bases of over 200 functional groups. They can be used to obtain functional group information from KnowltAll Applications Used
a spectrum or a structure, or by browsing the chemical classes included in the knowledge bases. Analvzelt™
. nalyze
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Open a spectrum

Action Result
1 | Navigate to the Spectral Analysis
toolbox, and click Analyzelt followed by
Organic IR.
2 | Right-click in the Spectral Pane. A pop-up menu opens:
Zoom Out
View Entire Spectrum Ctrl+0
| Open Spectrum... Cirl+0
3 | o Click Open Spectrum The spectrum is displayed:
« Navigate to KnowltAll > Training Analyzelt X
Files > General Training > Files > Organic IR Polymer IR Organic Raman
Functional Group Analysis 5 S E - [ ] i, o bl lid, oo
e Open Peak Interpretation 0
Example.dx. Propyl alcohol ||
||
e Since this particular spectrum does Right click to add structure, 0.75- ||||l “
not have the X-axis unit defined, [ |
KnowltAll warns the user with a 05 |l ‘
pop-up saying The information || ‘ '
stored as “Propyl alcohol” does 0251 [ | | | ‘
not have X axis unit defined for ' [ [\ .‘IJ'I
the spectral trace. KnowlItAll will Mo structure selected . _ oW
ttempt t d the dat 1 ' g R ——
attempt fo read the data as cm 3500 3000 2500 2000 1500 1000 500
e Click OK. cm’™”
Summary:
5. Classification  Group Bond
< >
Summary = X | Summary -
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Analyze the spectrum

Action Result
1 Click the Suggest toolbar button @ The application selects a peak to analyze:
Propyl ;1I".-.'JI'|:: |
iy 1
1 [ I \
{0 (] I
] [ | i
0.5 [ V|
J I [ ~ |
b | || Iul 'lll. r|| |
! i / \ :Iu i, /| lll-.-l N ~
0 | T ]
T i 1 T T 1 T
3500 ¢ 3000 2500 2000 1500 1000 5&0
| cm™

In general, it is best to begin a correlation with a peak above 1500 wavenumbers that is unique and strong. The

Analyzelt application uses a set of rules to select a good starting point.

Note: You can also select peaks by
clicking in the spectral pane.

2 Click the Suggest toolbar button again.

Another peak is suggested:

Propyl alcoho

0.5+

)
Af
Al

3500

: B
soho 2500

2000

cm™’

1500

500

As you click the Suggest a Peak toolbar button repeatedly, the application cycles through the suggested starting

points.
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Action

Result

3 | Click Suggest until the second peak (at
2964) is selected and then click the

Correlate button ==,

Analyzelt IR
BB R SR N

After the knowledge base is analyzed, the results are displayed in a tab labeled with the wavenumber.

SR %> R (Moo ool Gk k|

El

[ smucue |

Right click to add structure.

Selected Fragment Structure

A — Any Element Except H

0.5+

= Propyl alcoho

!/ \\

2964.0

—

—

300

2000
cm™

2500

1500

Summary: I

5. Classificati... Group Bond *

Alkanes

C-(CHa3)s

Alkanes CH-(CHa);
Alkanes Cyclohexyl
o = “I-::_:_- - oo 3

| Summary + | Summar‘_.r—| 2064.00 |

(3865.076, 1.137) MNUM
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Action

Result

Select the alkanes entry C-(CHas)s in
the Functional Group Data pane

e Right-click to open the Summary
pop-up menu.

Note: The Summary+ and Summary-
tabs are created automatically, and are
provided to allow you to keep track of
functional groups that are consistent
with or inconsistent with the measured
spectrum.

5 Because the methyl group correlates
well with the spectrum, click Add to
Summary+.

The peaks are added to the Summary+ tab and the Summary Bar Chart pane (between the spectral display and
the Bar Chart pane), and a summary plus symbol appears in the Functional Group Data pane next to this group.

~summay - |

Summary -, 2964.00 X

Analyzelt x
Organic IR Polymer IR Organic Raman
BE BRP SR EE B S0 UL o [l b |2
Structure 29640
14 Fropy
| |
|
Right click to add structure. 0.75+ “I‘ | I
|
I |
0.5 U \
| |
[l
| I
o] 0:25+ cate N
*\)I\ H N |
- . |
ol o 0] et B =
3500 300D 2500 2000 1500 1000 560
* — Any Attachments cm™?
Summary: 11 Il B
S.  Classification Group Bond Range *
T4 B Alkanes C-(CHys l] I" I "
[ Alkanes CH-(CH3), |] l || I
[# Alkanes Cyclohexyl EI D I
[ Alkanes R-CHa H [| I |
Fl Alkenes RCH=CHR ci e 1 i
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Action

Result

6 Select the first carboxylic acid entry (C-
C-COOH) in the Functional Group
Data Pane, then right-click to open the
Summary pop-up menu.

7 Because the results indicate that there
should also be a strong band near the
1740 region, move this group to the
Summary- tab.

Right dlick to add structure.

0.5

* — Any Attachments

N

I
|
ﬂ, ‘I ‘ A
/"‘I kllnih\b\-f‘. M /”/ -

2000
cm™’

1500 1000

500

Summary: I

S.  Classificati.. Group Bond *

[ Alkenes

M= © Carbo-Acids
Carbo-Acids

C=C-COOH

« ] v

[

n

C-C-COOH
'

el »

[ Summary + [ Summary -| 2064.00 |

(1117736, 1.150)

NUM

8 Click the Summary+ tab to display any
groups added to this tab.

S.  Classificati.. Group

CHCHy)y

Bond F

B o Alkanes

« 1 2

Summary + | Summary - | 2964.00

9 Click the Summary- tab to display any
groups added to this tab.

S.  Classificati.. Group Bond F

B= @ Carbo-Acids

C-C-COOH

| Surmmary +| Summary - |2964.[]0‘

10 | Choose File > Close.

The display is cleared.
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Functional Group Analysis

How to Perform a Basic Spectral Analysis Using Analyzelt™ for Polymer

Purpose

This exercise demonstrates how to use the Analyzelt application to perform a basic spectral analysis of polymer

Objectives

This exercise will teach you:

» How to analyze spectra from polymer samples.

Background
Training Files Used in This Lesson
The Analyzelt Polymer IR Knowledge Base can provide clear and rapid verification and e Mixture of Polymers.irf
identification of functional groups in the mid-infrared. It features over 100 functional groups and e Polystyrene.irf
hundreds of interpretation frequencies. KnowltAll Applications Used
e Analyzelt™
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Open and analyze a mixture spectrum

Action

Result

1 Navigate to the Spectral Analysis
toolbox, click on Open Spectrum

o Navigate to KnowltAll > Training
Files > General Training > Files >

Functional Group Analysis
Open Mixture of Polymers.irf.
Click on Polymer IR button in the
pop-up dialog.

Note: Use the Files of type filter to
locate IRF, JCAMP, and many other
specific spectral files. You can also
select All files (*.*).

The spectrum opens:

Analyzelt Polymer IR
B Ra Sk

B | % | B

FDE ® | & o fa | e | i i | 2]

No structure selected.

0.5

= Mixture of Polymers l

|
n, .'. ﬁ’\ ﬂ ‘\ |'|

_‘,.NIL/I L ] | I'_JI S FI

LA NV

|

AV Y|
T T T T
3000 2500 2000 1500 1000

cm™

4000 3500

500

Summary:

5. Classificati... Group Bond |

4 n »

Summary + | sumrary -|

(341.317, -0.509)

MNUM
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Action

Result

3 | Use the Suggest button to select the
tallest peak (at 1188), then click the

F

Correlate button

Alternatively, you can double-click a
peak to both select it and initiate
searching the knowledgebase(s) for
functional group matches.

After the knowledgebase is analyzed, the results are displayed in a tab labeled with the wavenumber (1188).

Analyzelt Polymer IR x|
AL IR AR VD@ | e o fe | e | (RO k|

Selected Fragment Structure 1188.0

oH,

g

= Mixture of Polymars

i 0.5+

]
The characteristic pair of -C-0 doublets » J
observed in simple poly (alkyl @ ] ,
methacrylates) (A distinguishing 04

feature of simple poly (alkyl r .
methacrylates) compared with 40'00 3550 30%)(] 2500 2000
polyacrylates is the splitting into i cm™?
drihlate nf tha tisrn oF20 (020 cobrateh

Summary: I

s. Classificati... Group Bond *

Aliphatic PolyesPoly (2-hydrc

Aliphatic PolyesPaly (ethylen
Aliphatic Polye:Paly (ethyl m

e — »

| summary + | Summary -| 1188.00 |

(4304.532, -0.503) NUM
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Action Result
4 | Select each entry in the Functional Analyzelt Polymer IR x|
Group Data pane in tum. & RE[GR(Y[ e %D D B & o fo | o | G0 k| |
Note that the first Polyether-Polymer IR a0

entry (Poly (2,6-dimethyl-1,4-phenylene

oxide)) is a good match. CH, ]
~E( :}C—o} ]
H, 0.5

Motes |
CH Stretching; Poly (2,6-dimethyl-1,4- - ]
phenylene oxide) is often commonly, simply | | J
referred to as (polyphenylene oxide). It may o M\;\ LJ&«J LW VL1
also be called polyxylylene oxide. Prominent

faatures of polyphenylene oxide are the 4000 3500 3000 2500 2000 1500 | 1000 500

intense ether vibration near 1190 cm-1 and cm™t
tha ctrann arnmetic rina shenrntinn hand

= Mixture of Polymers

Summary: I

5. Classificati... Group Bone *

Miscellaneous Poly (MN-vinyl carbaz i

Puolyethers-Poh Poly (2 6-dimethyl-- 3 3
1 ]

. " ik :

FPolyethers-PalPoly (vinyl butyral)

 F—— 3

[ summary + | Summary -| 1188.00 |

(4355.095, 0.287) MUM

5 | Right-click the entry, then select Add to | The entry is added to the Summary+ tab.
Summary+.
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Action Result
6 Click the Suggest button to select the After the knowledge base is analyzed, the results are displayed in a tab labeled with the wavenumber.

peak at 3028, then click the Analyzelt Polymer IR x|
¥ 5 RE GRS F D] (MmO sl e |G

Selected Fragment Structure 3028.0

‘ECHZ_CH __ — Mixture of Polymers
n 1
L |

| )
OH 0.5

Correlate button

Motes
This spectrum, like that of poly(methacrylic -

f
_,JVL Jl'lll—J Nl

acid), is dominated by the intense C=0
stretching mode absorption band at ca. 1710
cm-1. The broad hydrogen-bonded carboxylic 0 : 1 : r
acid -OH stretching band extending from 40'0(] 35'00 3000 2500 2000 1500 1(]‘00 560
about 3500 to 2400 cm-1 is anather very 1 T cm?!
rharartarictic foatira
summary: | [I]1] im 17 1

5. Classificati... Group Bond Ran *

Aliphatic Acids- Poly (acrylic

Aliphatic Acids-Paly (methat
Aromatic HydroPalystyrene,

Q] F—— :

| Summary + | Sumrmary - | 1188.00 | 3028.00 |

(3703.701, 1.146) MUM |

Note the detailed notes available with many Functional Group entries.
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Open and analyze a mixture spectrum (continued)

Action Result
7 | Select each entry in the Functional Analyzelt Polymer IR x|
Group Data pane in turn. B BRe SR N :/@\:._|35=|| |E|@@L@|@%&m|ﬁ|@muﬁ|@a|
Note that the Aromgtlc Hydrocarbon = ry— 5.0
(Polystyrene) entry is a good match. .
Cl,—Cl | = Mixture of Polymers
|n
0.5 ‘
Notes
CH Stretching; "Conventional” commercial »~ ] l |
polystyrene is amorphous and atactic. In thin D | | | B
film form it serves as the ubiguitous, o o N9 | LIRS YL
convenient wavenumber scale clibration ~ : : 1 : r .
standard for mid-infrared spectrometers. [It 40'0(] 3500 3000 2500 2000 1500 1000 560
can be synthesized in an isotactic form]. The _ em™?
cnartrim chrure tha fane charm rina madac
| Summary: | i w1
5. Classificati... Group Bond Ran *
Aliphatic Acids-Poly (methai D -
n
& Aromatic Polye Poly (diallyl i 1] N1 IR
< 3 - T T -
|Summary + I Summary - | 1133.00| 3028.00 |
(3702701, 1.1486) MUM
8 | With the Aromatic Hydrocarbon The entry is added to the Summary+ tab.
(Polystyrene) entry selected, right-click
then select Add to Summary+.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.



| KnowltAll Training

Functional Group Analysis - 21 ||

Action

Result

9 | Open the Summary+ tab and select

both entries. Analyzelt Polymer IR

Note: Select the first entry, then hold B RE SR QR R

We see that these functional groups account for most of the peaks in the mixture spectrum.

A O [ 2 o | o | fadls b | 2]

down the ctrl key and click to select the

Selected Fragment Structure

Fopt
n

second entry.

Motes
CH Stretching; Poly (2,6-dimethyl-1,4- =«
phenylene oxide) is often commonly,
simply referred to as (polyphenylena E|

= Mixture of Polymars |

A

S b

oxide). It may also be called
polxylylene oxide. Prominent features 40'00
of polyphenylene oxide are the intense 1

athar vihratinn noaar 1100 Fec1 and

3500 B00O 2500 2000 1500 1000 500

Summary: I

IiIIII 1

S, Classificati... Group Bond |

2R @ Polyethers-Pol Poly (2,6-din

BP @ Aromatic Hydro Polystyrene,

O F—r— 3

Summary + | Summary - | 1188.00 | 3028.00

(66.020, -1.152) MUM
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Open and analyze a single component spectrum

Action

Result

1 Close the previous analysis by clicking
the close button in the upper right-hand
corner.

2 e Choose File > Open Spectrum,

o Navigate to KnowltAll > Training
Files > General Training > Files >
Functional Group Analysis

¢ Open Polystyrene.irf.

Note: Use the Files of type filter to
locate IRF, JCAMP, and many other
specific spectral files. You can also
select All files (*.*).

A pop-up dialog displays two options;

Analyzelt

Which describes the imported spectrum?

Organic IR

Polymer IR

Cancel

X
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3 Click on Polymer IR.

The spectrum opens:
Analyzelt Polymer IR

[ Be SR Ee k| D)

FIEDD @ e o fa | o | [l b 2]

Selected Fragment Structure

Mo structure selected.

0.5+

__ = Polystyrene

] | “
] _my_,,___ﬁ_Jrli'LJUL_,M__,WJJLLM ”L‘Ul L

4000 3500 3000 2500 2000 1500 1000 500
cm™

Summary:

5. Classificati.. Group

4 LI}

Bond Range

Surmmary + | Summary -|

(1472177, 1.153) NUM
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Action

Result

3 Click the Suggest button to select the
peak at 2924.1, then click the Correlate

button.

Analyzelt Polymer IR
BB SR BB B

(D@ ] e e | e | ) | 2

After the knowledge base is analyzed, the results are displayed in a tab labeled with the wavenumber (2924.08).

forg],
| n
OH

The infrared spectrum of poly(vinyl alcohol), =
PVOH, is dominated by the broad -OH @
stretching vibration band centered about

- Polystyrene

2924.1

3340 cmrl. PVOH is 2 secondary alcohol so
the -C-0 (-C-0 stretch of the -COH) absorbs

strongly at ca. 1090 cm-1, i.e. in the range
117251085 ~rm.1 Tha NH Aafarrmatinn wiill

4000

o

3500

Summary: I

3 Classificati Group Bond Ran *

Alcohals-Polyr Poly (vinyl ah

Aliphatic Acids- Poly (acrylic
Aliphatic Acids- Poly (methac

[ Summary + [ Summery -| 2924.08 |

(287.892, -0.248) NUM
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Action

4 Select each entry in the Functional
Group Data pane in turn.

Result
Note that Aromatic Hydrocarbon (Polystyrene) is a good fit:
Analyzelt Polymer IR
AEEERNEEI A @ | 2 2 fa | e | [l b | o
Selected Fragment Structure 2924.1
%cnf—cu—]» = Polystyrene
h n
0.5

CH Stretching; "Conventional’ commercial - \

polystyrene is amorphous and atactic. In thin D Jf |

film form it serves as the ubiguitous, 0 (| S Caa WL S N -

convenient wavenumber scale calibration i 1 T T T T T

standard for mid-infrared spectrometers. [It 4000 3500 300 2500 2000 1500 1000 560

can be synthesized in an isotactic form]. The - cm™?

enartrim chawre tha fror charn rina madac

Summary: I
§.  Classificati.. Group Bond Ran <
Aromatic HydroPoly (4-meth @
Aromatic HydroPaly (alpha-t
Aromatic HydroPolystyrene, .
L) n (3

| Summary + I Summary —| 2024.08 |

(287892, -0 248) NUM

5 With the Aromatic Hydrocarbon
(Polystyrene) entry selected, right-click,
then select Add to Summary+.

The functional group is added to the Summary+ tab.
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Action

Result

6 | Click the Suggest a Peak toolbar
button again, then click the Correlate

toolbar button. Analyzelt Polymer IR

B RR SRR 0

After the knowledge base is analyzed, the results are displayed in a tab labeled with the wavenumber (3024.38).

x|
D & | o o e | |l b | |

Forend

é n

| =0

OH

Motes

This spectrum, ke that of poly(methacrylic -
acid), is dominated by the intense C=0
stretching mode absorption band at ca. 1710
cm-1. The broad hydrogen-bonded carboxylic

acid -OH stretching band extanding from
about 3500 to 2400 crm-1 is another very

rharartarictic faatira

- Polystyrene

30244

3500 3q00 2500 2000 1500 1000 500
cm™

Surmmary: I

5. Classificati.. Group Bond Ran *

Aliphatic Acids- Poly (acrylic

Aliphatic Acids-Poly (methar
Aromatic HydraPoly (4-meth

Ll F—— >

| sumnmary + | Summary - | 2924.08| 3024.38 |

(287.892, -0.248) MNUM
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Action Result
7 | Select each entry in the Functional Note that the Aromatic Hydrocarbon (Polystyrene) is, once again, a good fit:
Group Data pane in turn. Analyzelt Polymer IR ] I
LI I ) EDE | e | e bl Wb | ]
Selected Fragment Structure 3024.4
«ECI 13—('.11—]» "] - Polystyrene
n
0.5 n
Motes |
CH Stretching; "Conventional” commercial - ] || |
polystyrene is amorphous and atactic. In thin D ] J |
film form it serves as the ubiquitous, o ———— Y S Y, A

convenient wavenumber scale calibration
standard for mid-infrared spectrometers. [It
can be synthesized in an isotactic form]. The _

enartriim chawe tha fanr charn rina mndac

summary: | Q1] i 11l

5. Classificati... Group Bond Ran *

@

1500 1000 500

]
[=n
[=]
]
|
f=
=]
[
—
=
=]
2
(=]
5]
=
=
[=]

Aromatic HydroPaly (alpha-t

Aromatic Hydro Polystyrene,

Aromatic HydroPaly (vinyl tol

e — ]

| summary + | summary - | 2924.08 | 3024.38 |

(3583.637, 0.707) NUM
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Notes
CH Stretching; "Conventional’ commercial - ]
polystyrene is amorphous and atactic. In thin D
filrn form it serves as the ubiguitous,
convenient wavenumber scale calibration

~Ec113—c11—:|» 71 -Polystyrene
n

Action Result
8 Repeat the process to analyze the third | Aromatic Hydrocarbon (Polystyrene) is a good fit:
suggested peak (3080.3), then select Analyzelt Polymer IR
each entry in the Functional Group - : = s -
Data pane in U, S[RE[&RIF VSHFD DL oo Mkl
Selected Fragment Structure 3080.3

M

f'
bl

standard for mid-infrared spectrometers. [It 4'0'00
can be synthesized in an isotactic form]. The _

enartrirn chre tha fanr charn rinn mndac

2500

2000
cm™

1500 1000 500

Summary: I

i 1rmi

S. Classificati... Group Bond Ran *
Aromatic HydroPoly (alpha-t D

Aromatic Hydro Polystyrene,

Aromatic HydroPoly (vinyl tol

-

 —— »

[ summary + | Summary - | 2924.08 | 3024.38 | 3080.31 |

(3583.637, 0.707) MNUM
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Functional Group Analysis

How to Create a User Knowledgebase

Purpose

This exercise demonstrates how to create and use user Knowledgebases in the Analyzelt™ applications.

Objectives

This exercise will teach you:

» How to create a user Knowledgebase;
» How to browse by functional group; and
» How to correlate a structure.

Background
Training Files Used in This Lesson
Users can build their own knowledgebases with functional groups and bands from their own data. e Test Structure.dsf
The knowledgebases can be used in conjunction with KnowltAll's knowledgebases to determine e Butylamine.jdx
the functional groups in a spectrum. KnowiltAll Applications Used
e Analyzelt™
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Create a user knowledgebase

Action

Result

1 Navigate to the Spectral Analysis
toolbox and open the Analyzelt
application by clicking its icon.

Click Organic IR button.

2 Choose Knowledgebase > New. A Save As dialog box opens.

3 Type in a name for the user
knowledgebase (such as User IR
Knowledgebase) and save it to a
location on your hard drive.

The file type - Sadtler Knowledgebase, *.skbx or *.sbk — cannot be changed.
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4 Right-click in the Functional Group The Classification dialog box opens:
Tree pane (on the left), then select Add
Classification.

Type in AmineA and click OK.

Note: Use a descriptive identifier to make sure the classification appears in the correct order when browsing for a
functional group. Add a unique identifier to the end of the classification name to identify the knowledgebase where
the entry appears. Changes can be made easily if necessary.
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Action Result

5 Right-click on the new classification The Functional Group dialog box opens:
name AmineA, then select Add
Functional Group.

Functional Group x

Functional Group Mame

Original: | | Farmatted:

Use the following escape codes for formatting:

\+ Superscripted positive charge \> Arrow pointing to the right
\- Superscripted negative charge \a Greek alpha

\s Following character is superscripted \b Greek beta

\t Triple bond \g Greek gamma

Use = for double bond and - for single bond.
Murnerals following a letter are automatically subscripted.

Reference Spectrum: | Browse...

Reference Spectrum Comments: |

OK Cancel
6 Type R-CH2-NH2 in the upper text box. | The text is automatically formatted:
Functional Group *
Functional Group MName
Original: | R*CHE—NHEl Formatted: R-CH;-NH;
Use the following escape codes for formatting:
A+ Superscripted positive charge \> Arrow pointing to the right
- Superscripted negative charge \a Greek alpha
\s Following character is superscripted \b Greek beta
At Triple bond \g Greek gamma
Use = for double bond and - for single bond.
Murerals following a letter are automatically subscripted.
Reference Spectrum: | | Browse...

Reference Spectrum Comments: |
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Action

Result

7 e Click Browse

o Navigate to KnowltAll > Training
Files > General Training > Files >
Functional Group Analysis

e Select Butylamine.jdx

e The path and file name is displayed
in the Reference Spectrum text
box.

Functional Group

Functional Group Mame

Originak: | R-CH2-NH2

Reference Spectrum:

Use the following escape codes for formatting:

A+ Superscripted positive charge

- Superscripted negative charge

s Following character is superscripted
A\t Triple bend

Use = for double bond and - for single bond.
Mumerals following a letter are automatically subscripted.

Formatted: R-CH;-NH;

Arrow peinting to the right
Greek alpha

Greek beta

Greek gamma

Browse...

Reference Spectrum Comments:

8 Click OK to close the dialog box.

Right-click on R-CH2-NH2 in the
Functional Group Tree.

A pPOop-up menu opens:
Add Classification...
Add Functional Group...
Add Band..
Edit...
Paste
Delete

Load Reference Spectrum...
Load Fragment Structure...

Ctrl+L
Ctrl+F
Ctri+B
Alt+Enter
Ctri+y
Del

Cir+R.
Ctri+U
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Action

Result

9 ¢ Click Add Band.

e Typein NH2, then add other
information as follows:

e Range from 1650 to 1590
Height: 40
Width at Half Height: 80
Intensity: medium-strong
Mode: deformation

e Click OK.

The Band dialog box opens:

Band

Band Mame

Original: | NH2

Formatted: NH;

Range from:

Height:

Intensity:

Mode:

Motes:

Use the following escape codes for formatting:

o+ Superscripted positive charge \>
- Superscripted negative charge \a
\s Following character is superscripted \b
\t Triple bond \g

Use = for double bond and - for single bond.
Murnerals following a letter are automatically subscripted.

1650 em™

Arrow pointing to the right
Greek alpha

Greek beta

Greek gamma

Te: | 1590 em’

o Width at Half Height: e’

medium-strong ~

deformation ~

Copy structure from other bands

10
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Action

Result

11 | Double-click in the Fragment
Structure pane to open
ChemWindow, then draw this
structure:

A
M,

12 | Click Save.

The structure is added to the display:

=-AmineA
(=) R-CHy-NH;
L. NH; (1650-1590 cm ™)

Intensity
Mode

MNotes

n Butylamine ‘\
Il
|
i
0.5 I
I
|
|
[ ool
/ " I .‘I" A p
0 . § . A VAT ",
r‘ll]r[]D lfalﬂﬂ 3l]b[] ?ﬁhﬂ ?0'[][] 1!1h0 1000 hdlﬂ
cm™?
Field Value
Bond NH;
Range From 1650 cm”™
Range Te 1590 em”’
A Height 40 %
LNHQ Width at Half Height 80em”’

medium-strang

deformation
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Action Result

13 | Continue the process to add additional bands: Knowledgebase information is saved automatically.

Band Position Height Width at Intensity Mode = AmineA

Half Height S8 R-Ch;-NH, |
. . . . CN (1090-1068 cm™)

NH 3400-3320 30 65 medium anti-symmetric stretching NH, (1650-1500 cm™)

NH 3328-3250 @ 30 65 medium symmetric stretching - NH (3400-3320 em)

CN  1090-1068 40 40 medium-weak = stretching i NH 3283250 )

- MH (850-730 cm”™ )

NH 850-750 50 49 strong wagging

14 1 Click x in the upper right corner to close the knowledgebase.
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Specify the user knowledgebase

Action

1 Navigate to the Spectral Analysis
toolbox and open the Analyzelt IR
application by clicking its icon.

2 Choose File > Preferences.

The Preferences dialog box opens.

3 Click Add, then browse to and select

the newly created user knowledgebase.

The user knowledgebase is displayed in the Preferences dialog box:

Preferences x

-1
Tolerance range: E cm

Display x-axis position with cursor
Knowledgebases:
Use Analyzelt IR Knowledgebase

User Knowledgebases:

E\General Training'Databases\User IR Knowledgebase.skbx

Add... Remove

4 Click OK to close the Preferences
dialog box.

5 Choose Analyze > Browse a
Functional Group.

The contents of the user knowledgebase have been added to the list of functional groups:

Browse By Functienal Group

Amidines
Amine Salts
Amineh

Anhydrides

Aromatics

Azides

Azines v

Allenes ~ 0K
Amides
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KnowlitAll Software Training

Drawing and Reactions
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Optional: Drawing and Reactions

How to Draw Chemical Structures

Purpose

The ChemWindow® application is a full-featured 2-dimensional structure drawing program. You can use the ChemWindow application to create chemical
structures that can be used throughout the KnowltAll Informatics System for searching, prediction, and reporting chemical composition.

Objectives

This exercise will teach you:

» How to use basic ChemWindow tools to create and edit a structure drawing;
» How to save a structure for further use.

Background

KnowiltAll Applications Used
Chemical structures can be used throughout the KnowltAll Informatics System for searching, ¢ ChemWindow®
prediction, and reporting chemical composition.
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Begin a new structure drawing

Action

Result

1 Click the ChemWindow icon in the
Basics toolbox.

The ChemWindow application opens to a blank drawing pane.

Select the Benzene Ring tool in
the Main section of the Chemistry
Toolbar.

3 Move the cursor into the drawing area,
then click to draw a benzene ring.

The benzene ring structure is placed in the drawing area:

4 If desired, use tools on the zoom
toolbar to change the magnification.

Note: Choose View > Zoom Toolbar to
toggle the toolbar display.

R R &

The ctrl + scroll function can also be
used to zoom in and out quickly.

Use the Selection tool to select the
structure and move it within the
workspace.

Graphic handles appear when the structure is selected:
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Add features to the structure

Action

Result

Select the Cyclopentane tool Rl then
move the cursor to the highlighted bond
on the benzene ring.

2 Click to join a cyclopentane ring to the
benzene ring.

3 Open the Bonds group in the Drawing
Toolbar, select the Inside Double

Bond tool , then use it to add a
double bond to the structure.

Select the Single Bond tool , then
move the cursor over the atom’s hit box

as shown. Click to create a single bond.
=
=

235"

W

Note: If you don’t release the cursor, you can control the bond direction by dragging.

5 Continue adding single bonds by
clicking on hit boxes on atoms.

d,
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Use hot keys to add nitrogen and oxygen atoms

Action

Result

1 Move the cursor over the terminal

carbon, then press n on your keyboard.

NH: appears at the end of the bond:

Note: Numbers are automatically displayed as subscripts when using hot keys, which are shortcut keys you can

use to quickly label atoms.

You can also use the atom label tool to add atoms to a drawing. However, unlike atoms added while using a bond
tool, atoms in atom labels are not actually part of the structure, and will not be included when calculating the mass

or chemical formula.

2 | Repeat to replace a carbon atom with

NH.
Y
MNH-
H
3 | With the single bond tool still selected,
place your cursor over the terminal
carbon atom and click to add another
single bond. ., ..
MNH; NH,
| 5> | h
MH MH
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Action Result
4 | Without moving the cursor, press o on OH
your keyboard.
MNH
H
5 | Click to sprout another single bond, OH - HO)
then press o on the keyboard to add a A . OH .,
hydroxyl group. £ i OH
"
MH ™ -,
\ E NH 2 NH a
= > N = | R
NH NH NH
6 | Press o again to remove the hydrogen. ]
Note: When using a hot key, you can \_‘ngDH
change the number of hydrogens
attached to the atom by pressing the
hot key repeatedly.
MNH-
INH
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Action Result
7 | Move the cursor to the hit box on the
bond, then click to create a double 0 s
bond. OH S H
S
NH 2 NH 2
| = h
MH MH
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Save the structure

Action Result
1 Choose File > Save. The Save As dialog box opens. The default file type (ChemWindow structure file, *.dsf) is already selected, and
Note: You can also click the Save will be used for this structure. Other file types include ChemWindow Structure Template & Style (*.dst) and MDL
button on the toolbar, or press Ctrl+S. Mol file (*.mol).

2 Navigate to the folder where you wish
to save the structure file, then type in
the file name “tryptophan.”

3 Click Save. The structure is saved, and the file name is displayed on the drawing tab.
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Edit the structure and use atom labels and atom tags

Action Result

! 2|

Select the Eraser tool , then click D\x‘\ ,

to remove the hydroxyl... % ET' kS

MNH- MH-
| =
NH IH
2 ...and amino groups. ]
kS
ks

-
MNH
3 Open the Main group on the Drawing 0
Toolbar, select the Atom Label tool %\\ li!'
’_D‘l, then click where the hydroxyl
group was located.
™,

MNH
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Lasso tool to move the charge.

Action Result
4 Type uppercase O. 0
Note: Atom labels are case-sensitive. \\“‘\\L ]
.
MH
5 Move to the other atom and type
uppercase NH3. R ]
Note: Numbers are automatically
displayed as subscripts if the Text
\
Style toolbar's Formula tool 21 is MNH
selected. | \
MNH
6 Select the Positive Charge Atom Tag 9]
N0
tool to add a positive charge to the =
atom.
. B
MNH4
MNH
TIP Clicking and dragging a charge allows you more control over the placement of the charge. You can also use the
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Action Result
7 Repeat with the Negative Charge
Y N
Atom Tag tool to add a negative =
charge to the oxygen atom.
. B
MNH4

8 Choose File > Save As to save the
structure with file name
tryptophan2.dsf.
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Use pre-defined substituents

Action

Result

1 Click on the Label tool

2 | Select an atom and click to type
Ala (a pre-defined substituent)

Br

>>>

_Br

______.A|a]

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.



| KnowltAll Training

Drawing and Reactions - 13 ||

Action

Result

Structure

3 | Click Chemistry > Make Stick

The above is the expanded structure
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Use Hotkeys

Action

Result

1 ¢ |n the Main toolbox, select the
Standard bond tool.

e Click the structure pane to insert
the single bond. The end of the
bond will be highlighted
automatically.

ChemWindow
DE- R & x?

B
0% |« B &R =
Chemi.. w 3 X ﬂ o .1{2‘ ‘ 1'

Main

1 1|1’2

&I

R

=5

=

Ty

)
|

S RCRINE]

0. o e |5

2 | Type the following characters on
your keyboard: 9, 1, 3, 9, 0O
(Capital 0)

e Colors Chemistry License Help

o €>Reportit ®3Dviewlt ﬁSymApps @Sear(h\t ¢} Minelt Database

ChemWindow
O &> B &o K? '
,@ - -

100% |+ Q& Q &

hemi. v ®X | |0 2 1 112 2 212
Main i

k1§ @ ||a

© -]

QO @ 0|
] COCH

0 0= |5
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Action Result
3 Click Chemistry > Make Stick je Colors Chemistry License Help
Structure to: @Repomt ®3DViewIt .ﬁSymApps @Searchlt <F Minelt Database
ChemWindow
0 & B&ow W
A@ — v
100% v R KR =
Chemi.. v @ X ﬂ 0 1{j2 1 1172 2 2172
Main ]
b |5 & || o
Q.o ]
ORNORECRN! - OH
e | -
. o o
NN Ry
-
The above is the expanded structure
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Drawing and Reactions

How to Draw Chemical Reactions

Purpose

The Reportlt™ application is a full-featured chemical publishing program. Use the Reportlt application to import objects such as structures and spectra, arrange
them on the page, and add text, annotations, reaction arrows, polygons, or orbitals.

The ease with which information can be passed from one KnowltAll Informatics System application to another is especially evident in the way the Reportlt and
ChemWindow® applications work together. Use ChemWindow to create structures and transfer them to Reportlt for incorporation in a report. Transfer structures

from Reportlt to ChemWindow for editing.

Objectives

This exercise will teach you:

» How to transfer objects between the ChemWindow and Reportlt applications;
» How to use Reportlt tools to create a report that includes chemical reactions.

Background
Training Files Used in This Lesson
Scientists can use the KnowltAll ChemWindow and Reportlt applications to add reaction schemes . Structure 1.dsf
to reports. This capability is useful to anyone communicating the results of laboratory procedures. . Structure 2.dsf
KnowltAll Applications Used
. ChemWindow®
. Reportlt™

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.



H KnowltAll Training Drawing and Reactions - 17 ||

Open a structure in the ChemWindow application

Action Result
1 Click the ChemWindow icon in the The ChemWindow application opens to a blank drawing.
Basics toolbox.
2 ¢ Navigate to File > Open, then The file opens in the workspace:

navigate to KnowltAll > Training
Files > General Training > Files >
Drawing and Reactions

e Select Structure 1.dsf.

e Click Open

TEDMSO

3 Click Reportlt in the Transfer to bar. The structure opens in the Reportlt application. It is already selected and can be moved, re-sized, etc.
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Set up the report

Action Result

Click the Fit to Page Width tool on The display adjusts so the entire page width is visible.

the Zoom toolbar.

2 | Move the image so it is about 1”7 in from | [FTEIIR1];

the left edge, and about 2” below the "W“@l a1 E AR @l| HI—L”'_L” B 7 U|
3 :

top of the page. -

P pag e i 142 R g' Iz e
Note: Choose View > Rulers to display IE & ! : : : : : : : : : :
rulers in the drawing area. |
Choose File > Preferences and select o~
the Templates/Units tab to specify i
default measurement units on the gt O
drawing area rulers. Ol g e

O | 3y
o ] )
: f
TBOMSO
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Use Text tools

Action Result

When you release the mouse button, the text box is bounded by hit boxes and the cursor is inside, ready for

1 Select the Text tool on the Drawing ! :
typing. Text tools become available.

toolbar’s Main group, then click and

drag at the top of the page to create a e e
text box. . | ] -

2 If necessary, display the Text Style
toolbar (View menu), then adjust the
font size to 24.

3 Type Calcitrol Analogs Synthesis a H .
then click the Center Alignment tool

to center the text in the text box.

TEDMSO
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Create reaction arrows, and add a second structure

Action Result
1 Select the Reaction Arrow tool in When you release the mouse button, the arrow is selected and ready to be moved or re-sized:
the Drawing toolbar’s Main group, then n a u
click and drag to draw an arrow to the F = [!:

right of the structure.
9 Once the arrow has been drawn, you can resize it, reposition it, and change the direction and style of the

arrowhead, if desired. Refer to ChemWindow online help or the KnowltAll User Guide for more information.

2 Draw a text box above the arrow and
type in the text shown at right. Repeat
below the arrow.

[1] LDA, THFHMPA, -7 5°C

Note: You can type in the degree "
symbol by opening the Windows [2] 3 .3-dimethylallylbramide, THF ,-78°C
Character map (Start Menu >
Programs > Accessories > System
Tools in Windows 10), selecting and
copying the symbol, then pasting it in
the text box.

3 e Use the KnowltAll Back button to
return to the ChemWindow
application

¢ Navigate to File > Open, then
navigate to KnowltAll > Training
Files > General Training > Files >
Drawing and Reactions

TEDMSO
e Open Structure 2.dsf.

4 Click Reportlt in the Transfer to bar. The drawing is copied into the Reportlt document.

5 Use the Selection tool to move the
newly-copied structure to the right of
the reaction arrow.

6 Draw another reaction arrow pointing
downwards from the newly-copied
structure.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.



H KnowltAll Training Drawing and Reactions - 21 ||

Action Result
7 Add a text box to the left of the arrow
and type in the text shown at right. . .
= MaBH4, MeOH, 0°C
u u
w
8
Click the Right Align tool
9 ...then select ‘4’ in NaBH4 and click the
Subscript tool . u u n
. NaBHYMeOH, 0°C .
| | | | | |
w
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Use Reportit tools to create a third structure

Action Result

1 Click the Selection tool, then select the
second structure, copy it, and paste the
copy below the reaction arrow.

Note: There are many ways to access

the copy and paste commands. Right-
clicking is one of the easiest.

2 Double click the newly-pasted structure. | The Structure toolbar appears at the right edge of the drawing area.

E’](mf\j NSNS YR | OSSO 0 =E

—_

The Structure toolbar can be moved anywhere on the desktop, but remains only as long as the structure is

selected.
3 Use the Structure toolbar’s drawing
tools to edit the structure.
Note: Use the Atom Label and
Hashed Wedge Bond tools to make
the changes.
H
change 1 BDMSO o TBOMSO
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Action

Result

4 Click outside the structure to close the
Structure toolbar, then click the Fit to

Page button @ to view the entire
page.

| o]

Calcitrol Analogs Synthesis

< i

H
TEDMSO

A“I /__ [1] LDA, THF/HMPA, -78 C

R Vs
¢ [2] 3,3-dimethylallylbromide, THF, -78 C 8

. O

TBDMSO

NaBH,, MeOH, 0 C

|. HO

TN
i
{ R.4 —

e

TBOMSO

5\
s/ N
i N\,
> Y
s /
- /

5 Choose File > Save.
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KnowlitAll Software Training

Create Reports
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Create Reports

How to Create Customized Report Templates

Purpose

KnowltAll users can use report templates to easily generate high-quality documents including structures, spectra, tables, clip art, and more. Reports can be
exported using a variety of formats, making it easier to share results with others.

Objectives

This exercise will teach you:

» How to open and use pre-defined KnowltAll report templates;
» How to create and use customized report templates.

Background

Training Files Used in This Lesson
In addition to serving as the basis for reports, templates are used when objects and information are e Wiley.GIF
transferred to the Reportlt application from other KnowltAll applications. A template must be e Landscape.rtt

selected before any transfer can occur. A default template can be selected for each application, or

a template can be chosen every time information is transferred to the Reportlt application. KnowltAll Applications Used

e Reportlt™
e  Minelt™

108658- REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Examine predefined KnowltAll templates

Action Result
1 Open Windows Explorer, then navigate | Each KnowltAll application has its own report templates folder:
to Documents > Wiley > KnowltAll > _ oot Tormiat 0 x
. V| - epo emplates -
Report Templates (Windows 10) 4 port feme
Home Share View 0
NOte: If yOU cannot ﬂnd It in your <« T Public D t: Wil K TtAll Report Te lat [¥] S h R t Te lat pe
. . v <« ublic Documents » 1 » now » Epo emplates A JEarch report lemplates

version of Windows, use the Explorer “ P P : :
search to locate it.

3+ Quick access

@ Onelrive 'y & & & [ §

3 This PC

Analyzelt Analyzelt MVP Analyzelt Raman  AnalyzeltPolymer 1D Expert
¥ Network R
2 2 2 2 2
Minelt MixtureAnalysis Predictlt NMR Processit IR Processit M5
2 2 2 2
Processlt NMR. Processlt Rarman Searchlt SymApps
14 items :EEIZI
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Action Result
2 Open the Minelt folder. The Minelt report templates are displayed:
NE =
Home Share View e
« v A <« Wiley » KnowltAll » Report Templates » Minelt v O Search Minelt e
MName Date modified Type Size
7 Quick access
Japanese File folder
@ OneDrive Fi.y Landscape RTT File
B This PC £ Minelt RTT File
£& Minelt_ad RTT File
¥ Network & Mixture Analysis Portrait RTT File
& portrait RITT File
2 Spectrum Landscape RTT File
Fiy Spectrum Portrait 5/4/2020 8:50 AM RTT File
8 itemns =

3 Close Windows Explorer.
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Open a predefined template in the Reportlt and Minelt applications

Action

Result

1 Navigate to the Basics toolbox, open
the Reportlt application by clicking its
icon, then choose File > Open.

An Open dialog box appears.

2 | e« Setthe Files of type filter to
Reportlt Template Document Files
(*.rit),

¢ Navigate to KnowltAll > Report
Templates > Minelt

e Open Spectrum Landscape.rtt in
the folder we examined earlier.

The template opens:

Reportit
(=2 = B & % K2 : [@Arial Unicode M5 >

M-~ - R&_iBAE 48

T 05 (points)

Dra... X
== T T =T = T T

Main T
k]2 N

SN=r

Date/Time:
Analyst Name:

AR I ;
Zizial | i Title Here

a o o

1‘1/2

0S| ov
&

3 2112 2
aflnn W s

3‘1/2

Reactions
Orbitals
Graphics
Text

12 4
[ SR S

Edit <

Clip Art Spectrum Landscape X
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Available Objects:

Commonly Used  |R/Raman/UV-Vis NMR  Others
Database/Hit List Plot ~
Database/Hit List Plot (WYSIWYG)

Spectrum Pane
Database/Hit List Spectrum (aute-detect type)
IR Database/Hit List Spectrum
ATR-IR Database/Hit List Spectrum
Wapor Phase IR Database/Hit List Spectrum
Mear IR Database/Hit List Spectrum
C13 NMR Database/Hit List Spectrum =
H1 NMR Database/Hit List Spectrum
MS Database/Hit List Spectrum
UV-VIS Database/Hit List Spectrum
Chromatagram Database/Hit List Spectrum
Raman Database/Hit List Spectrum
NMR Database/Hit List Spectrum 1 b
MNMR Database/Hit List Spectrum 2
NMR Database/Hit List Spectrum 3
NMR Database/Hit List Spectrum 4
Peak List Table
Overlay Density Heatmap
Consensus Spectrum
Search Parameters
Optimized Corrections Summary
Current Date/Time v

Added/Existing

Action Result
3 * Navigate to the Data toolbox The Report Templates dialog box opens.
- . . X
¢ Open the Minelt application by ! Report Templates
clicking its icon Avsilable Templates: New..
R . Title File Path Edit
b Choose Flle > Edlt Report Bio-Rad C\Users\Public\Documents...
Templates
Minelt C\Users\Public\Documents... e
° Select the Landscape template Minelt_A4 Cih\Users\Public\Decuments...
: Mixture Analysis Portrait C\Users\Public\Documents... Set As Default
Portrait Ch\Users\Public\Documents...
Spectrum Landscape C\Users\Public\Documents... Clear Default
Spectrum Portrait Ch\Users\Public\Documents...
Default Template: | Bio-Rad (C:\Users\Public\Documents\Wiley\KnowltAl\Report Ternplates\Minelt\Bio-Rad.rtt) | | Close
4 Click Edit. The Objects to Add to Or Delete from Existing Template dialog box opens.
Objects To Add To Or Delete From Existing Template X

Include unknown and other overlay spectra

Database/Hit List Table
Spectrum Page (WYSIWYG)
Database/Hit List Structure
Property Table

Records to Include

Selected Only

Repeat object for every
record

OK

Cancel

remove objects.

Use this dialog box to see which objects are included with the template. You can also use this dialog to add or

5 Click Cancel; then click Close on the
Report Templates dialog box.

No changes were made to the template.
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Create a new Minelt template

Action Result
1 The easiest method to create a new The Objects to Include dialog box opens:
MI.I’Ie.It template is to start with an Objects To Include =
existing template.
Available Objects: Included Objects: Include unknown and other overlay spectra

With the Minelt application open, Common e T

. . . Database/Hit List Table -~
choosc-? File > Edit Report Templates; Database/Hit List Plot Pt s
then click New on the Report Database/Hit List Plot (WYSIWYG)
. Spectrum Pane Selected Only
Templates dlalog bOX. Spectrum Pane (WYSIWYG)

Database/Hit List Spectrum (auto-detect type)
IR Database/Hit List Spectrum

ATR-IR Database/Hit List Spectrum |:|
Vapor Phase IR Database/Hit List Spectrum ;

Near IR Database/Hit List Spectrum
C13 NMR Database/Hit List Spectrum

H1 MMR Database/Hit List Spectrum Repeat object for every
MS Database/Hit List Spectrum record

UV-VIS Database/Hit List Spectrum .

Chromatogram Database/Hit List Spectrum A

Raman Database/Hit List Spectrum
NMR Database/Hit List Spectrum 1
NMR Database/Hit List Spectrum 2
NMR Database/Hit List Spectrum 3
NMR Database/Hit List Spectrum 4
Database/Hit List Structure

Property Table OK
Peak List Table
Overlay Density Heatmap w Cancel

2 Move Spectrum Pane (WYSIWYG)
from the list of Available Objects to the
list of Included Objects by selecting it
in the list on the left and clicking the
right arrow available between the two
lists.

3 Move Database/Hit List Table from the
list of Available Objects to the list of
Included Objects.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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4 With Database/Hit List Table selected | The first ten hits will be included on the template.
in the list of Included Objects, uncheck

A Objects To Include *
Selected Only, then type 1 in the From
box and 10 in the Count box. Available Objects: Included Objects: Include unknown and other overlay spectra
Commonly Used _|R/Raman/UV-Vis NMR  Others
Database/Hit List Plot - Spectrum Pane (WYSIWYG)

Database/Hit List Plot (WYSIWYG)
Spectrum Pane

Database/Hit List Spectrum (auto-detect type) [I5elected Only
IR Database/Hit List Spectrum

ATR-IR Database/Hit List Spectrum

Vapor Phase IR Database/Hit List Spectrum
MNear IR Database/Hit List Spectrum Count:
C13 NMR Database/Hit List Spectrum =

H1 MMR Database/Hit List Spectrum
MS Database/Hit List Spectrum

Records to Include

From:

UV-VIS Database/Hit List Spectrum Repeat object for every
Chromatogram Database/Hit List Spectrum record

Raman Database/Hit List Spectrum

MNMR Database/Hit List Spectrum 1 -

MNMR Database/Hit List Spectrum 2
MNMR Database/Hit List Spectrum 3
NMR Database/Hit List Spectrum 4
Database/Hit List Structure
Property Table

Peak List Table

Overlay Density Heatmap OK

Consensus Spectrum

Search Parameters v Cancel
5 Move Database/Hit List Spectrum The structure will be included only for the first item in the hit list.

(auto-detect type) from the list of
Available Objects to the list of
Included Objects, uncheck Repeat
object... and Selected Only; then type
1 in the Count box.

6 Move Property Table from the list of The property table will be included only for the first item in the hit list.
Available Objects to the list of
Included Objects, uncheck Repeat
object... and Selected Only; then type
1 in the Count box.

7 Move Current Date/Time from the list A date/time field is added to the template.
of Available Objects to the list of
Included Objects.
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8 Click OK. The new template opens in the Reportlt application.

Database/Hit List Table

Spectrum Pane (WYSIWYG)

Dalabase/Hit List Spectrum (auto-getect type)

We see object placeholders corresponding to the choices we made on the Objects to Include dialog box. You
may have to scroll down the report template to see them all. We can now use Reportlt tools to arrange the
placeholders and add other objects, such as images and text boxes.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Edit the template in Reportit

Action

Result

1 Choose File > Document Size.

The Document Size dialog box opens:

Document Size X

Horizontal size (page ‘ | oK |

Vertical size (page count): | 1 - Cancel

2 Change Horizontal size to 2 and
Vertical size to 1; then click OK.

A message box appears to tell you that some objects may no longer be completely visible.
Reportlt K

Some objects lie fully or partially outside the new visible area
of the document and will not or only partially be visible when
printed.

Should these objects be moved inside the visible area?

Yes No Cancel

108658- REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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3 Click Yes.

Move the database structure and
property table to the second page, and
re-size them as desired.

Current Date/Time

Spectrum Pane (WYSIWYG)

Database/Hit List Structure

Database/Hit List Table

4 | « Navigate to KnowltAll > Training
Files > General Training > Files >
Creating Reports

e Open Wiley.gif using any image
editor (example MS Paint)

e Select and copy the image.
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5 Return to the Reportlt application and The image is added to the template:
choose Edit > Paste.
| | |
IWIEEYI Current Date/Time
[ 3 | |
Spectrum Pane (WY SIWYG) abase/HIl List Spectrum (aulo-delect 1y
Database/Hit List Table

108658- REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
YyvipLrxy



| KnowltAll Training

Create Reports - 13 ||

Action Result
6 (7] - .
Using the Text box tool , draw a WILEY " R
text box, then type ‘Operator:’. "
7 Choose the Selection tool, then hold
down the shift key and select both the
Date/Time field and the text box.
8 Choose Arrange > Group. The two objects can now be moved, re-sized, etc., in exactly the same way.
9 Double click within the WYSIWYG A spectrum toolbar opens. These tools can be used to adjust the spectral display in the template.
Spectrum Page.
10 | On the Transfer to bar, click Minelt Transferto; <F Minelt Database and Save
Database and Save. .
A Save As dialog box opens.
11 | Type in the new template’s name The dialog box closes, revealing that the new template has been added to Minelt's Report Templates dialog box.
(WILEY) and click Save.
12 | Select the new template and click Set Because we have set the new template as the default template, it will be used automatically whenever information
as Default, then click Close. is transferred from Minelt to Reportlt. Setting a default template is useful when you want to use a single template
most of the time. However, you can also choose not to have a default template, and select from the list of available
templates each time you transfer information to Reportlt.
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KnowlitAll Software Training

Data Mining & Analysis
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Data Mining & Analysis

Overlap Density Heatmap Technology: A New Technology to Analyze Spectral, Chromatographic,
and Other Graphical Data

Purpose

This exercise demonstrates how to use Overlap Density Heatmap technology for data mining and visualization.

Objectives

This exercise will teach you:

» How to view and manipulate an Overlap Density Heatmap.

Background
Training Files Used in This Lesson

Wiley’s patented Overlap Density Heatmap technology is useful for visual data mining and analysis e Hexane.jdx
to assess the similarities and dissimilarities in large amounts of spectral, chromatographic, and

other graphical data. KnowiltAll Applications Used

e Minelt™

This technology allows the visualization of common features of overlapped objects, such as spectra
or chromatograms, by color-coding the areas from highest to lowest overlap.
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Open a spectral hit list in the Minelt application

Action Result

1 In the Searchlt application, click User-
Select under Search Databases.

If databases are present in the
Selected for Searching pane, click
Remove All.

Add the IR — Sadtler Standards
(Selected Subset) — Wiley (DB Code
SLX) to the Selected for Searching
pane.

2 Click Spectrum in the Search
Categories pane

Navigate to KnowltAll > Training Files
> General Training > Files > Data
Mining

Open Hexane.jdx.
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Action Result
3 Click Search. The results are displayed in the Minelt application:
Minelt x
Oy Em By 7 4% K? | Lookup Compound: Fubhem © Display Profiles:  <no profile>
S T P TR < R Sl W PRy - P O T .
Structure/Properties v 3 X
L] Overlay Al 1o - QPX#T8; Hexane
- Hexane
08
06+ NN
04—~
02
Preferred Properties Substructs
7 Sel, Substructs Original Data Files
0 All Properties Attachments
. . - . Name Value -
4000 3500 3000 2500 2000 1500 1000 500 ||| Mame Hexane
| cm'™ Boiling Point g8.7°C
[[J show Duplicates R [TARR CAS Registry Number  110-54-3
Table | Plof | Relaied Compounds Comments AN EXTRACTANT FOR SO
BEAN, PEANUT,
HOJ COTTONSEED AND LINSE
OILS. ALSO USED TO
100.00 x| 70 RENDER MEAT SCRAPS A
ANALYTICALLY, TO
DETERMINE THE
REFRACTIVE INDEX OF
2 2473 @ OPX 55  HEPTANE MINERALS.
HIGHLY FLAMMABLE,
| INSOLUBLE IN WATER BU
MISCIBLE WITH ALCOHO
3 91.71 (@) HUX 3277  PENTANE CHLOROFORM AND ETH ,
< >
Hit List: Hexane X Add.. Edit... Delete
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Action

4 Select the first 15 entries in the hit list.

Note: Select the first record, hold down
the shift key, then scroll to and select
the 15™ entry.

Result
All the selected hits are displayed in the spectral pane.
Minelt x
0= ’ L I% By E Foss) \? Lookup Compound: Pub@'llm : Display Profiles:  <no profile>
e LI o m e b L Dl i 2 00wl 40 Tl Wb M AW
] Overlay Al ] Structure/Properties v ax
OCTANE
NOMNANE
QF> EFTANEN
0.8 - oPX #3650; THIOL
] QPX #3855; HEPTYL ULFIDE
— QPX #4807, PENTYL @ISULFIDE
0.6 —HUX #4348 SHELLS 70
— Hexane
0.4+
0.2 -
Preferred Properties Substructs
h . Sel. Substructs Original Data Files
0] Il All Properties Attachments
‘ . T . Name Value ~
4000 3500 3000 2500 2000 1500 1000 500 | | Mame SHELLSOL D 70
cm™ Chemical Description  MIXTURE OF ALIPHATIC
[] Show Duplicates R ATRR HYDROCARBONS
Sample Description CLEAR, COLORLESS LIQU
Table Plot Related Compounds -
Source of Sample Deutsche Shell Chemie
GmbH, Frankfurt/Main,
Germany
HEPTYL SULFIDE Source of Spectrum  SPECTRA AND PROPERTIE
PROVIDED BY PROFESSOI
DOCTOR DIETER Q.
HUMMEL
90.23 ) 'L DIS
#0= RERICIDENIIDE SpectraBase 3bZ1f35xepo
Compound ID
Spectrometer BECKMAN IR 12
90.12 SHELLSOL D70 Recording Technigque v
£ >
Hit List: Hexane X Add.. Edit... Delete
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Change the spectral display to Overlap Density Heatmap

Action

Result

Heatmap tool
toolbar.

1 Click the Overlap Density (OD)

in the Spectral

The spectral display changes, and the Overlap Density (OD) Toolbar is added to the display.

Minelt
D Eﬂ I% % &% k!? Lookup Compound:

[ Overlay All

§

s+ [ v RSN ]t s du[al]

Table Flot Related Compounds
Hal ¥| Tag~| Cor DB~ | ID

14 .H Qpx PENTYL DISULFIDE

Hit List: Hexane *

— Hexane
ﬁ B
' 3000 2000 000
cm™?
[15how Duplicates R ATRAR
0D Toolbar x

The default Overlap Density Heatmap display shows all overlap levels. High levels of overlap are displayed in red;
low levels are displayed in violet. The OD Toolbar allows you to control the amount of overlap displayed using the
slider. In the default Overlap Density Heatmap, the slider is set at OD level = 0, where all colors — representing all

overlap density levels — are shown.
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Manipulate the Overlap Density Heatmap

Action

Result

1 Move the slider on the OD Toolbar to

As the slider moves to the right, the areas of common overlap are shown. Only the areas of most common overlap

Hit List: Hexane X

the right. are shown as the OD Level approaches 100.
Minelt
O = % By ﬁ% *? Lookup Compound:
B+ AL fa e hh gk L 2 by o [l
[ Owverlay All
- Hexane
J\'L N
T
r 3000 2000 1000
cm™
[]Show Duplicates R ATRAIR
0D Toolbar x
Table Plat Related Compounds Unigue Al Common
HQI ¥| Tag~ | Cor DB~ | ID <i A
13 -
14
15
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Action

Result

2 Move the slider to the left.

As the OD Level approaches -100, only the areas of lowest overlap — the unique areas — are shown.

Minelt
D Dq I% % é% *? Lookup Compound:
4+ [J]E@ 1 W RV [t 38 dufald]
[Joverlay All
- Hexane
ﬁ M
' 3000 2000 1000
cm™
[[]15how Duplicates R ATRAR
0D Toolbar x

Table Plot Related Compounds
Hal ¥ Tag.| Cor DB|ID 2| Name

14 la 4307 | PENTYL DISULFIDE

13 .E
<

Hit List: Hexane X

SHELLSOL D 70 v

As you move the slider to change the OD Level, a second value is shown in parentheses. This value is the percent
area under the curve, or %AUC, relative to the value at OD Level = 0. In this case, %AUC = 40%. We can use the

OD Level and %AUC to quantify the OD Heatmap.
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Action

Result

3 Move the slider to the point where

%AUC equals approximately 50%.

The OD Level on the common side — or ODC —

required to show 50% of the area that is most in common, is 42.

Minelt

Table Plot Related Compounds
Hal ¥| Tag~| Cor DB | ID

Hit List: Hexane X

D Eﬂ I% % &% k!? Lookup Compound:
B+ [ v RSN [t ab e duafali]
[ Overlay All

— Hexane

JLL o
' 3000 2000 1000
cm™?
[ 5how Duplicates R ATRAR
x

PENTYL DISULFIDE

Another way to express this is to say that ODCso = 42. An alternative is to say that %AUC42 = 50.
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Action
4 Next, move the slider to the left to The OD Level on the unique side — or ODU — required to show 50% of the area that is most unique is -57.
o .
\évg;)re %AUC equals approximately Minelt
' D Dﬂ I% % E% *? Lookup Compound:
B+ [M]@ o fa e hhodsk L
[ Owerlay All
— Hexane ﬁ
' "7 3000
[J Show Duplicates R ATRIR
Table Plot Related Compounds
Hal ¥| Tag.| Con DB | ID
13
14
15
£
Hit List: Hexane X
Another way to express this is to say that ODUso = -64. An alternative is to say that %AUC.s4 = 50.
TIP @
Use the Horizontal Zoom tool to examine different regions. To do this, select the Horizontal Zoom tool, and
E_A
then click and drag over an area on the spectrum to zoom in. Use the View Entire Spectrum tool to zoom
out.
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Data Mining & Analysis

How to Create and use Overlap Density Consensus Spectra

Purpose

This exercise demonstrates how to create and use Overlap Density Consensus Spectra in the KnowltAll Informatics System.

Objectives

This exercise will teach you:

» How to view and manipulate an Overlap Density Consensus spectrum;
» How to use an Overlap Density Consensus spectrum in a search.

Background
Training Files Used in This Lesson

Wiley’s patented Overlap Density Heatmap technology is useful for visual data mining and analysis . Propiophenone Query.dsf
to assess the similarities and dissimilarities in large amounts of spectral, chromatographic, and KnowltAll Applications Used
other graphical data.

. Searchlt™
By tracing the outline of the highest level of overlap at a given OD Level, it is possible to ° Minelt™
mathematically construct a composite spectrum by using the maximum spectral y-values at each
spectral x-value in the OD Heatmap. This Overlap Density Consensus Spectrum can be used in a
spectral search to find similar spectra, or can be stored in a database for future use.
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Perform a substructure search

Action

Result

1 o In the Searchlt application, click
User-select under Search
Databases.

e Under Available for Searching,
select IR — Sadtler Standards
(Selected Subset) — Wiley (DB
Code SLX)

o Click Add

2 ¢ Click Structure button

e Click Open Spectrum or Structure
icon
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Open Propiophenone Query.dsf.

Search Categories

[J Spectrum
[0 Peaks
Structure

[ Property/Name

Search Databases
@® User-5Select
O All Compounds

O Pure Compounds

Propiophenone Query X

Hit List Size Limit: 50 %

Search Mode
() Exact Match

O Similarity | Tanimoto

Search Options

[JEnforce Relative Stereochemical Geometry
Relative Stereochemistry (Include Both
Enantiomers)

0 Mo Structure Standardization (Salts,
Tautomers, etc.)

Structure Modifiers

A Any Element Except H

Q  AnyElement Except CorH

X Any Halogen (F, Cl, Br, |, At)
=  Any Bond Order
== Any Aromatic Bond

Any Z/E Qrientation

s Any Enantiomer

* Mo Attachments

M Any Metal

E Any Element With Matching
Stereochemistry, Including H

Draw/Edit...

Open file...

] All Hits

Action Result
3 Navigate to KnowltAll > Training Files | The structure is displayed in the Structure tab.
> General Training > Files > Data Searchlit =
Mlnlng O K2 © search Profiles: <no profile> - E

Search

4 | Make sure Search Mode is set to
Substructure.

Click Search.

Results are displayed in the Minelt application.
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Examine the results in Minelt

Action

Result

1 Select all eleven records in the hit list. All spectra are displayed in the spectral pane:

Note: Select the first record, hold down
the shift key, then scroll to and select
the last record.

2 Click the OD Heatmap toolbar button...
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Molecular Weight  134.178 g/mol

Synonyms Ethyl phenyl ketone
1-Phenyl-1-propanone
1-Phenylpropan-1-one

Technique CAPILLARY CELL: NEAT

Action Result
3 ...then click the OD Consensus The consensus spectrum is dlsplayed above the Overlap DenS|ty Heatmap
ﬂ ki _ vax
Spectrum toolbar button =
o]
Substructs Sel. Substructs Original Data Files
All Properties Attachments Preferred Properties
Name Value
Name Propiophenone
CAS Registry 93-55-0
Number
Formula C9H100
Table | Plot | Related Compounds View : Inchi INChI=1S/CIH100/c1-2-9(10)8-6-4-3-5-7-8/h3-TH2H2, TH3
GO =on e V= <auto> (R 1| nchikey KRIOVPPHQSLHCZ-UHFFFAOVSA-N
Melting Point 18-20C

Delete
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Action

Result

4 Click the OD Heatmap toolbar button
again to turn off this display.

The consensus spectrum remains in the display.

v ax

14 g Structure/Properties
1 Jﬂ\ “ ‘ ““ |
0.8 f ‘I‘J{‘ ‘ ‘ ‘
] | ‘ JH‘ I n““ll ‘
. Mol I I 1;‘ ﬁ.. U 1‘ L,\ I ‘| —
1 | AL
T L =S T Y U i L Name l

Sel. Substructs
Attachments

Original Data Files
Preferred Properties

Value

Name

T T T T
4000 3500 3000 2500 o CAS Registry
- Number
R
Formula
Table | Plot | Related Compounds View InChl
- Salito] "/ InChiKey

Molecular Weight
Synonyms

BUTYROPHENONE

Technique

Melting Point

Add...

InChI=15/CIH100/¢1-2-9(10)8-6-4-3-5-7-8/h3-7H,2H2,1H3
KRIOVPPHQSLHCZ-UHFFFAOYSA-N

Ethyl phenyl ketone
1-Phenyl-1-propanone
1-Phenylpropan-1-one
CAPILLARY CELL: NEAT

Edit... Delete
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Use the consensus spectrum to perform a search

Action Result
1 Click Searchlt in the Transfer to bar. The consensus spectrum is displayed on the IR Spectrum search tab.
Search Categories Number of components: Search Method:
1 (Single) ~| | Correlation > [JQuery Spectrum is ATR [ Optimized Corrections Advanced Settings...
Spectrum FTIR = =
[ Spectrum i "‘ | \“"‘ i
] ! "
1] il I
[0 Peaks 0.8 {1\ ‘ | ‘ | |
Rl I |
b | P 1
[ Structure ‘ ll W
0.6 : | ‘ | I \ (M \
]| [ | | \‘ L ‘ H |\
[ property/Name | | [ | \J
0.4 ‘ | | \‘J \i\ ‘\
Search Databases 1 | t \ \‘ J ylh
© User-Select 0.2 | / [ N “
O All Compounds ] [ S
o
O Pure Compounds 4000 ' 3800 3800 = 3400 3200 3000 = 2800 = 2600 = 2400 = 2200 = 2000 = 1800 1600 = 1400 = 1200 = 1000 = 8d0 = ebo  4ado
cm™
Summary
[1Apply Baseline Correction to Query Spectrum Manually Edit Mask Ranges... Edit Spectrum
Hit List Size Limit: 50 [£] [JAIl Hits
2 Click the Search button. The results are displayed in the Minelt application on a new tab:
Note: The IR — Sadtler Standards As you can see from this example, the Overlap Density Consensus Spectrum created from a hit list of spectra
(Selected Subset) — Wiley database containing the propiophenone substructure produces a spectrum that is very similar to propiophenone itself.
remains in the spectrum pane. The use of Overlap Density Consensus Spectra, therefore, has clear applicability in structure elucidation and

unknown identification.
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KnowlitAll Informatics Training

Quality Control Analysis with QC Expert
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QC Expert

Perform a Quality Control Comparison of a Sample Spectrum Against a Reference Spectrum

Objectives

This exercise will teach you:

» How to set up an account

» How to select a standard

» How to compare to a selected standard

» How to generate a report
Background

Training Files Used in This Lesson

e DEET.SPA

Wiley’s KnowltAll QC Expert software performs a rapid quality check of a sample IR or : , ,
e Epichlorohydrin Sample Spectrum.irf

Raman spectrum against a “gold standard” user spectrum to verify that a material meets
control specifications. KnowltAll Applications Used

e QC Expert

108658- REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Set Up Administrator Account and Address

Action

Result

1 Navigate to the Data toolbox and open
the QC Expert application.

2 To create an administrative account, go
to File > Digital Signature
Administration...

& Knowltall Informatics Systern 2020, Spectroscopy Editio

File Edit View License Help

Open Query Spectrum... Ctrl+0
Open Attachment(s)...
Settings...
Digital Signature Administration...
Change Digital Signature Password...
Create PDF Report...
Exit Alt+F4
3 e Enter your preferred user ID in the
Digital Signature field
e Enter preferred password in the
Password and Confirm Password
fields
o Click OK
4 In the Administrator Verification pop- Administrator Verification %
up that appears, enter your user name
and password. Digital Signature: | administrator ~
Password: | sssssssssss|

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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5 In File > Settings, set the Organization Settings
to “Wiley Laboratories, Inc.” and add
address.

General Reference/Validation Databases

Qrganization: ‘ Wiley Laboratories, Inc.

Address: ||

Folder for Reports: | C\Users\Public\Documents\W Browse...
Language for Reports: | Same as QC Expert

108658- REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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Select Reference Database

Action Result
1 ¢ In the Reference/Validation Settings
Databa_ses tab’ C“Ck the SeIeCt by General ReferencefValidation Databases
Browsing button
Technique: | IR ~ Database Settings...
¢ Navigate to KnowltAll > Training Available for Searching:
Files > General Training > —
Databases > Samples folder Reference Neme DB Code Location -
: B User ATR-IR - Sadtler Controlled & Pres... DWX «<Latest Version>
e Select the Multi-Technique Sadtler ATR-IR - Sadtler Controlied & Pres... DW2X <Latest Version>
. ATR-IR - Sadtler Controlled & Pres... DW3X <Latest Version>
Demo Database - Wlley [DEMO] ATR-IR - Sadtler Controlled & Pres... DW4X «Latest Version»
database. ATR-IR - Sadtler Flavors & Fragran... FFWX «<Latest Versions
ATR-IR - Cadtlar Inarmanicre 1 - Wilau VWY 21 abect Varcinny ¥
€
Add Al Add Remove Remave All
Selected for Searching:
Mame DE Code Location
Multi-Technique Sadtler Dem... DEMOX Ci\Users\hP\Downloads\KnowltAll 2020 Trai...
oK Cancel Apply
2 Click OK.
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3 Click on the Select Reference button
at the lower right of the QC Expert
window.

QC Expert
& e T I

g ik gk [ 30 [0k L b

Sample Spectrum Status

Checklist | Status Fix?

Moise

[ New Comparison

QC Comparison Status

Create Report

P

Selected Reference Spectrum Properties

Structure

Attachments

Select Reference

4 o At the prompt, login as
administrator. The Add Reference
Spectrum dialog box opens.

e Type deet in the Filter box to
search for DEET.

e Point out the Comparison
Algorithm, Match Threshold, and
Proximity Warning parameters in
the lower left.

e Select the Correlation (Classic)
algorithm for the demo.

e Click OK to add the spectrum.

i Add Reference Spectrum

Technique: IR v

Filter: ‘ DEET

~ | Lot Number

Mame
LCO7804V 134-62-3
DEET

Comparison Algorithm: |Comrelation {classic) |

Match Threshold: [ 95 [ %
Proximity Warning: =%

;| CAS Registry Num’; | Source of Sample | Database Name
Sigma-Aldrich | Multi-Technique
Company LLC, Sadtler Demo

Supelco Database - Wiley

108658- REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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5 e The Reference Spectrum
Selection dialog box opens.

e Click on Add, and type epi in the
Filter box.

e Select R-(-)-Epichlorohydrin and
select the Correlation (classic)
algorithm.

¢ Click OK.

Eiter |

IR
Name | Lot Number | €AS Registry Num| Source of Sample | Database Name | Threshold | Proximity Wi | Algorithm
LCO7804Y 134-62-3 Sigme-Aldiich  Multi-Technique %% 2% Corelation (classic)
DEET Company LLC, Sadtler Demo
Supelco Database - Wiley

R-{-)-Epichlorohydrin

51594-55-9 Spectrochem Pvi.
Ltd

Add... Edit... Delete

oK

Correlation (classic)

Cancel
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Run QC Expert as a Non-administrator QC Analyst

Action Result
1 ¢ Navigate to the Data toolbox and
open the QC Expert application.
e Click on the Select Reference
button. Select the DEET spectrum
e Click OK.
2 e Click on New Comparison at the £ 0pen X
mid-left of the QC Expert window. oo [ G Expen @2 me
¢ Navigate to KnowltAll > Samples > *+ ) Date modificd Type
QC Expert folder and select Clickccess ég:ij;lsopr:hydrin Sample Spectrum lifigigjgl m ?:::;Ie
DEET.SPA. ' -
=
e Set Imported spectrum is to ATR- Desktop
IR and ensure this option is
m
CheCked Libraries
o Click Open. Iy
This PC
L 4 ,
MNetwork
File name |DEET V| I Open
Files of type Al Files (*.*) ~ Cancel
[l Imported spectrum is | ATR-IR ~
H DEET SUPELCO 442541 LOT#LCO78 ||
\
1 I
B ' ﬁ ﬂ I'
) N
] [ Wil I 'Illu||"|
—— J — i k “ILI" ""‘II'N{‘-““”
2000 3500 3000 2500 2000 1500 1000
cm™
Encoding: | <default> i
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The QC Expert window displays the Comparison Status.

QC Expert

& BE] R+ [ o

Sample Spectrum Status 1 - sele

Checkdist Status Fix? E

Moise @ @ ] 0.4

Contaminants | @ @ o3 3
Technique @ @ | AR~

Spectral Range | (%) @ Fix 0.2

0.1-3

0]

A e A s I 2 [l bl o

EXCLUDE RANGE BAR

cted Reference Spectrum
0.5 _ sample Spectrum (ATR Gorrected)

000
[ New Comparison

3500 3000 2500 2000
om™

INCLUDE RANGE BAR

1500

QC Comparison Status |

Selected Reference Spectrum Properties

Structure

Sample File Name: DEET.SPA

Sample Title: DEET SUPELCO 442541 LOTSLC [ pyoopoco e

Record ID
Pass at 95% Threshold Name

‘f Algorithm
Match: 99.1% Threshold

Match % of All Reference Spectra

Catalog Number

_ Flosh Point
oo m e a0 a0 g |Fermuiz

Hazards
InChl
InChikey

Next Closest: Acetonitrile: 14.5% Lot Number

< >

Create Report

Proximity Warning
CAS Registry Number

Ralerular Weinkt.

Name Value
Database Abbreviation DEMOX

Multi-Technique Sadtler Deme Database - Wiley
15

DEET

Correlation (classic)

95%

2%

134-62-3

2381

95°C

CI2HITNO

Warning
InChi=15/C12HITNO/c1-4-13(5-2)12(14111-8-6-T-...
MMOXZBCLCQITDF-UHFFFAOYSA-N

LCO7804Y

101272 afmal

NN

Attachments

=

DEET.pdlf

Select Reference

We get an excellent match of 99.1% and a green check mark indicating that the quality control comparison passes.

4 Mouse over the green and red bars in
the Match % of All Reference Spectra
chart.

Note: When you mouse over the
various bars in the Match% Chart, you
see the corresponding display in the
Spectrum Pane at the top.

The Match % of All Reference Spectra chart shows the comparison of the sample spectrum to spectra from the
entire reference database. The green bars are for the comparison of the sample spectrum against the selected
reference spectrum as well as all other reference spectra for different lots of the same compound. The blue line is
the quality control threshold, and the red lines are the match % values for the comparison of the sample spectrum

against all the other spectra in the database.
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5 | Double-click on the PDF The DEET safety datasheet and other associated information is displayed.
attachment in the Attachment

pane at the lower right. SIGMA-ALDRICH siamesidich com
SAFETY DATA SHEET

Wersion 4.4
Revision Date 07/03/2014
Print Date 08/25/2015

1. PRODUCT AND COMPANY IDENTIFICATION

1.4 Product identifiers

Product name © N, N-Diethyl-3-methylbenzamide
Product Number :  D100951
Brand © Aldrich
Index-No. o €18-018-00-2
CAS-No 134-62-3

1.2 Relevant uses of the or mixture and uses advised against
Identified uses :  Laboratory chemicals, Manufacture of substances

1.3 Details of the supplier of the safety data sheet

Company © Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO E3103

usa
Telephone : +1800-325-5832
Fax : +1800-325-5052
1.4  Emergency telephone number
Emergency Phone # o (314) 776-6555
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Demo Protocol - QC Analyst Comparison of R-(-)-Epichlorohydrin Sample Spectrum to Reference

Action

Result

1 ¢ Navigate to the Data toolbox and
open the QC Expert application.

e Click on the Select Reference
button.

e Select the R-(-)-Epichlorohydrin
reference spectrum.

¢ Click OK.

This is to open a spectrum of a sample of R-(-)-Epichlorohydrin and perform a quality control comparison to
make sure that the sample actually is what it is supposed to be.

2 e Click on New Comparison at the
mid-left of the QC Expert window.

o Navigate to KnowltAll > Samples >
QC Expert folder.

e Select Epichlorohydrin Sample
Spectrum.irf.

o Set Imported spectrum is to ATR-
IR and ensure this option is
checked.

e Click Open.

QC Comparison Status

Sample File Name: Epichlorohydrin Sample Spectrum.irf
Sample Title: Epichlorohydrin Sample Spectrum

~ Uncertain at 95% Threshold
7D with2% Proximity Warning @
Match: 99.1%

Match % of All Reference Spectra

Mext Closest: 5-(+)-Epichlorchydrin: 99.7%

The Match% between the selected reference spectrum and sample spectrum is excellent at 99.1%, but the QC
comparison is Uncertain.

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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3 Click on the information button ®.

The sample spectrum meets the match threshold of the
reference, but there are other spectra in the reference
database shown as yellow bars that match even better or are
within the proximity warning, and these spectra are not the
same compound as the sample.

OK

An ID Expert pop-up says that the sample spectrum meets the match threshold, but there are other spectra that
match even better or are within the proximity warning.

4 Click OK to close the dialog box.

5 On the Match% chart, mouse over the There are two lines above the blue threshold line indicating two hits, one in green and one in yellow.
bars near 100% and look at the
corresponding spectra in the spectrum
pane above.

6 Mouse over the green bar in the Match
% Chart. The hover-over text says R-(-
)-Epichlorohydrin: 99.1%.

Match % of All Reference Spectra

10 R-(-)-Epichlorohydrin: 99.1% T

The green bar in the Match % chart indicates the comparison of the sample spectrum to the reference spectrum.
The match percent is 99.1%

7 Mouse over the yellow bar in the Match
% Chart. The hover-over text says S-
(+)- Epichlorohydrin: 99.7%.

The yellow bar is for S-(+)- Epichlorohydrin, which is the enantiomer of the R-(-) isomer. The R and S forms of
Epichlorohydrin are stereoisomers that are indistinguishable by IR.

108658- REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
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8 Click on Create Report button below Add Sample Information and Digitally Sign Report X
the Match% chart to create a digitally
Signed report. Digital Signature: | administrator ~
o Select your user name from the Password: | esasssessssss

Digital Signatures drop-down.

Sample Name: | Epichlorohydrin Sample Spectrum |

e Enter the password

Lot / Batch Number: | | |

o Fill out the sample information..

Manufacturer:

Handling Conditions: | |

Storage Conditions: | |

Packaging Materials: | |

9 Click OK to view the report. The digitally signed PDF contains the following information:

Page 1 — Information about the test
Page 2 — Information about the spectral comparison
Page 3 — Information about the reference spectrum

108658-REV20201102 Copyright ©2020 by John Wiley & Sons, Inc. All rights reserved.
YvipLrx



http://www.paastech.com

info@paastech.com 010-62310021



	Training Guide
	General Feature
	Simple Spectral Search
	Searching
	Mixture Analysis
	Create Databases
	Functional Group Analysis
	Drawing and Reactions
	Create Reports
	Data Mining & Analysis
	Quality Control Analysis with QC Expert

