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KnowlitAll Software Training
SmartSpectra Databases and Classification Models

108658-REV20250703 Copyright ©2025 by John Wiley & Sons, Inc. All rights reserved.

WILEY



H KnowltAll Training SmartSpectra Databases - 2 ||

Using SmartSpectra in KnowltAll

Purpose

These exercises demonstrate how to use SmartSpectra in KnowltAll ID Expert and Searchit.

Objectlves Training Files Used in This Lesson:
o  4-(Pyridin-3-yl)-2-2,6,2-terpyridine.irf
e 4,13-DIDECYL-1,7,10,16-TETRAOXA-4,13-

These exercises will teach you: DIAZACYCLOOCTADECANE.irf
; X-Phos.irf
» How to use SmartSpectra IR spectra in KnowltAll Searchlt °
P P e  1-acetyl-1234-tetrahydroquinoline.irf
» How to use SmartSpectra Raman spectra in KnowltAll Searchlt e  17-Hydroxy-17-alpha-pregn-4-en-20-yn-3-one.irf

» How to use SmartSpectra IR spectra in KnowltAll ID Expert

> How to use SmartSpectra Raman spectra in KnowltAll ID Expert NC.).te.' Thg training files used are for exqmple.purp.o§es only. The user should
utilize their own IR spectra when following this training.

KnowltAll Applications Used:

e  KnowltAll Searchlt
e  KnowiltAll ID Expert
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Background

Wiley has the largest quantity of experimental IR spectra, which includes the Sadtler IR collection. Even with the continued development in the chemical industry,
there is still insufficient progress to cover the newly-discovered chemical space. Sample collection is also challenging, time-consuming and costly. Wiley’s IR
SmartSpectra Collection is an attempt to increase the catalog coverage of Wiley’s IR chemical space. This does not mean that this database will increase the
chemical space, but that it will increase the amount of coverage within the bounds of our current libraries’ chemical space. With the development of computer
modeling technology, the feasibility of using computed IR spectra to compensate for the lack of samples was investigated and found to increase unknown compound
classification.

These libraries can be helpful when used as tools for searching unknown compounds, illuminating the composition of an unknown spectrum, or accurately predicting
the compound’s spectrum for the associated structure and functional groups. Due to the predicted nature of this data, it should be mentioned that the results have a
margin of error. Wiley acknowledges that some results may not be entirely correct. It is advised that users employ these libraries as additional tools to help the user
classify components that are in the spectrum in order to characterize their unknown spectrum.

KnowltAll IR and Raman Search Algorithms

A background in the algorithms used by KnowltAll will be beneficial. For IR and Raman spectral comparison, KnowltAll uses the following algorithms:

Correlation

This is the default algorithm for searching in KnowltAll and it conforms to the industry standard for correlation algorithms. The Correlation algorithm is similar to
the Euclidean Distance algorithm. The difference between the two is in the way the spectra are treated before the comparison. Each spectrum is mean-centered
prior to performing the dot product normalization. This approach can improve search results for noisy spectra and spectra that have baseline issues, particularly with
a baseline offset that is the result of a negative spike or chemical noise. It is slightly more time-consuming than the Euclidean Distance algorithm. The search speed
is slower because each spectrum in the database must be mean-centered and then normalized prior to the comparison. The search results that are obtained with
the Correlation algorithm are spectrally similar to the unknown, even if the unknown compound is not in the database. The Correlation algorithm is heavily weighted
by peak areas. Broad features are weighted much more strongly than sharp features. The algorithm is most tolerant to peak shifts and non-linearities in relative band
intensities.

Correlation (Classic)

The Correlation algorithm that was found in all versions of KnowltAll prior to KnowltAll 2020 is similar to the Euclidean Distance algorithm. However, it did not
conform to the industry standard for correlation algorithms. Beginning with KnowlItAll 2020, the Correlation algorithm does conform to the industry standard and it is
the default algorithm used for searching in KnowltAll. To provide backward compatibility for customers who want to reproduce prior search results, the previous
correlation algorithm is now provided as Correlation (Classic).

Euclidean Distance

The Euclidean Distance algorithm measures the point-to-point differences between a pair of spectra. The results that are obtained with the Euclidean
Distance algorithm are spectrally similar to the unknown, even if the unknown compound is not in the database. This algorithm, however, can yield degraded search
results when the unknown spectrum has a sloping or offset baseline. The Euclidean Distance algorithm is heavily weighted by peak areas. Broad features are
weighted much more strongly than sharp features. This algorithm is most tolerant to peak shifts and non-linearities in relative band intensities.
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First Derivative Euclidean Distance

Use this algorithm to reduce the effects of baseline slope or offset in the unknown. Although the search speed is slightly slower than with the Euclidean

Distance algorithm, the First Derivative Euclidean Distance sometimes gives improved search results, especially when the unknown spectrum is a mixture of two
or more compounds. The First Derivative Euclidean Distance algorithm is heavily weighted by changes in slope. Sharp features are weighted much more strongly
than broad features. The algorithm is also very sensitive to peak shifts. Small shifts can make the algorithm miss a similar result.

Second Derivative Euclidean Distance

Use the Second Derivative Euclidean Distance algorithm to compare the second derivative of a reference spectrum to that of the query spectrum.

Optimized Corrections: A Breakthrough Technology for Spectral
Searching

Spectral searching is one of the most important tools researchers use to classify and/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 selected 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 query and reference spectra in a search to find the optimal match
between the query and each individual reference spectrum. This training guide 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.

Optimized Corrections consider the full spectrum during a selected range(s) search.

"E2310-04 - 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).
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Searchit

Introduction

When a user license contains the subscription to SmartSpectra IR spectra, it can be accessed in the Searchlt application using Search Databases > All Compounds
or Databases > Pure Compounds and by checking the box for the Use Computed Spectra option:

Searchit
D W Search Profil

Search Categories

[J Spectrum
[ Peaks
[ Structure

[J Property/Name
Search Databases
2 User-Select

® All Compounds

] Use Computed Spectra

Pure Compounds
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Example 1
Example File: 4,13-DIDECYL-1,7,10,16-TETRAOXA-4,13-DIAZACYCLOOCTADECANE.irf
Action Result
1 In the Searchlt application, click Open Note: The training files used in this document are for example purposes only. The user should utilize their
’ W own IR spectra when following this training.
Spectrum or Structure icon ( ) located on
the Standard Toolbar.
2 Navigate to find 4,13-DIDECYL-1,7,10,16- The image on this page is the correct compound structure associated with this spectrum. Upon executing

TETRAOXA-4,13- the search, Minelt application displays the query results.

DIAZACYCLOOCTADECANE.irf in & |
“C:\Users\Public\Documents\Wiley\ e e O .
KnowltAl\Samples\Computed SpectrallR” o T Y rr—— NI SRR LE AT
folder. Click Open. g | Sk cmegeres | o T

o 1 Spectrum FTIR

Confirm that the Search Method is set to ® e

Correlation algorithm. To change the method, @A 1 Peaks

use the dropdown menu to select it as the u‘( O strucae
Option : 1 Praperty/Name

Search Method: :

Search Databases

Correlation User-select

Under the Search Databases section, select s 1]
All Compounds with the ‘Use Computed mand fvea o
Spectra’ box checked as well. Sampiy

O All Compounds i

Use Computed Spectra |

m Naruaby bt Mesk Hanges. Edit Spectum

WALt Szelimit 50 3] LM Diplay Profies = profes seareh |

Click Search.
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Action

Result

3 In Minelt, the hit list table displays match
results featuring a mix of predicted and
empirical matches.

The structure below is the correct match for
the query spectrum’s structure,.

The structure below is an exact match with the
predicted data which appears as the top hit in
the table.

HiC,

CHy

The hit list results open in Minelt. The best match for the query appears at the top of the hit list. This top
match is automatically selected and displayed:

[ ik e 4T

Dishow Dupcates w e R

e | Por | A Gmpounts

wa ¥ vi T 2 Spectnum  <autos DR/ATR-R D
o
s D248 30 azseyeionor

»m 50 e

Note: Specific results will depend on the available databases in the user license.
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Example 2

Example File: 1-acetyl-1234-tetrahydroquinoline.irf

Action Result
1 Return to the Searchlt application. Clear the The User-Select Databases window is displayed:
previous search be hitting the small X on the Searchit x
upper right-hand side of the screen (*). D & Search Profiles: - <no profile> - E@
In the Searchilt application, click User-Select s:a’c" Cateqories | & Searching:
under the Search Databases section. ST A
- Internet databases are swit... Limit to spectral technique: All ¥ Refresh Advanced...
) Spectrum ;
G2 Reference Name Records DB Code Location
[ Peaks i Computed 11B NMR - Wolfgang Robien 2212 RBX <Latest Version> 1
@-User 13C NMR - AIST SDBS 11890 NLX <Latest Version>
J Structure - Hit List 13C NMR - Flavors & Fragranc... 11815 NFX <Latest Version>
13C NMR - Natural Products -... 3432 NPX <Latest Version>
CJ Property/Name
O MSforlD Add All Add Remove Remove All

Search Databases Selected for Searching:
O User-Select

Name Records DB Code Location
- ATR & Raman - Sadtler Sta... 350 RATRX C:\Users\Public\Documents\Wiley\KnowItAl\Databases\... I
O All Compounds Multi-Technique Sadtler De... 37 DEMOX C:\Users\Public\Documents\Wiley\KnowItAlNSamples\M...
Use Computed Spectra Raman - Biomaterials - HO... 112 RLX C:\Users\Public\Documents\Wiley\KnowItAll\Databases\...
R Raman - Forensic - HORIBA 575 RHX C:\Users\Public\Documents\Wiley\KnowItAl\Databases\...
© Pure Compounds Raman - JASCO 649 RIX C:\Users\Public\Documents\Wiley\KnowItAl\Databases\...
Use Computed 5[]@((!0 Raman - Matariale - \Wilav 1NA RAMATY CAllcarc\Dithlif\Naciimantc\WilawA KnawltAlNNatahacac\
Summary Select by Browsing...
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Action

Result

2 Using the Limit to Spectral Technique
dropdown menu, choose Raman.

Limit to spectral technique: Raman

Click Reference (* Reference) and then
click Add All to add all licensed databases.

After this, choose the Computed tab (

# Computed ) 304 then click Add All to add all
SmartSpectra databases.

After selecting and adding the References and Computed databases, all licensed Raman libraries will be
available in the Selected for Searching window:

Available for Searching:

Internet databases are sw... Limit to spectral technique: Raman

~

Reference Name Records DB Code Location

Predicted Raman - Sadtler Inorganics - Wiley 1639 RIX <Latest Version>

U.ser. Raman - Sadtler Mutraceuticals - ... 472 RGNX «Latest Version=>

Hit List Raman - Sadtler Organometallics —.. 154 RORX <Latest Version»

iz Structure Templates Raman - Sadtler Polymers 8 Mon... 1683 QRX <Latest Version>
Raman - Sadtler Polymers & Mon... 249 QRZX «Latest Version=>
Rarnan - Sadtler Polymers & Proce... 499 RAX «Latest Version=
Raman - Sadtler Standards 1- Wiley 1000 RST1X <Latest Version>
Raman - Sadtler Standards 2 - Wiley 1000 RSTZX «Latest Version=>
Raman - Sadtler Standards 3 - Wiley 1000 RST3X <Latest Version»
Raman - Sadtler Standards 4 - Wiley 1000 RST4X <Latest Version>
Raman - Sadtler Standards 5 - Wiley 1000 RST3X «Latest Version=>
Raman - Sadtler Standards 6 - Wiley 1000 RSTEX <Latest Version»
Raman - Sadtler Standards 7 - Wiley 2209 RST7X <Latest Version>
Raman - Semiconductor Materials ... 214 RVX «Latest Version>
Raman - Sigma-Aldrich Library of ... 6487 WSARX <Latest Version>

Add All Add
Selected for Searching:

Name Records DB Code

Rarnan - Sadtler Standards 5 - Wiley 1000 R5T5X

Raman - Sadtler Standards & - Wiley 1000 RSTEX

Raman - Sadtler Standards 7 - Wiley 2200 RSTTX

Raman - Semiconductor Materials - HORIBA 214 RVX

Raman - Sigma-Aldrich Library of Raman Spectra - Wiley 6487 WSARX

Rarnan - SmartSpectra Library of Biochemcials - Wiley [RMS551X] 59 RMS51X

Rarnan - SmartSpectra Library of Drugs - Wiley [RMS52X] 130 RMS52X

Raman - SmartSpectra Library of Dyes - Wiley [RM353X] 36 RMS53X

Rarnan - SmartSpectra Library of Food Related Compounds - Wil.., 277 RMS53X

Raman - SmartSpectra Library of General Compounds - Wiley [R... 24383 RMS54X

Raman - SmartSpectra Library of Hazmats and Explosives - Wiley ... 31 RMS56X

Rarnan - SmartSpectra Library of Hydrocarbons - Wiley [RMS57X] 527 RMS57X

Raman - SmartSpectra Library of Industrial Compounds - Wiley [... 439 RMS58X

Raman - SmartSpectra Library of Monomers - Wiley [RMS59X] 152 RMSS9X

Rarnan - SmartSpectra Library of Pollutants - Wiley [RMSS10X] 445 RMS510X

Raman - SmartSpectra Library of Standards - Wiley [RMS511X] 6458 RMSS511X

Select by Browsing...

Hit List Size Limit: 50 2] (JAllHits  Display Profiles: <no profile>
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Action

&

Click Open Spectrum or Structure icon (
located on the Standard Toolbar.

Navigate to find 1-acetyl-1234-
tetrahydroquinoline.irf in
“C:\Users\Public\Documents\Wiley\
KnowltAl\Samples\ Computed
Spectra\Raman”. Click Open.

Note: The image on this page is the correct
compound structure associated with this
spectrum.

- -
o gy

)

Result
The selected file opens in the Spectrum Search window:
SE:E': - 08 Fo B s o i b b o

Search Categories

& Spoctrum Raman

© Specrm
O e

O stnucture

O PropertyfMome

235
Search Databases. |
O User-Selest 29

© & Compursds

3% ) 0 280 2000 20 £ 800 [T [ EET [T
o

E3 &do afo

£

Manual 5t Mok Banges..

Edt g

searcn

4 In the Spectrum Search window, click
Advanced Settings and deselect Remove
Duplicates and Remove Replicates. Click

OK.

Click Search.

The Advanced Settings pop-up window is displayed. Upon clicking OK the window closes. Upon

executing the search, Minelt loads with the query results.

Advanced Settings

Optimized Corrections

[<IEnabled
[/ Baseline
[4] Vertical Clipping
[ Intensity Distortion
[v]Horizontal Offset
[] vertical Offset

Raman Intensity Distortion

x|
[[JRemove Duplicates

[[]Remove Replicates

Set As Default

Reset To Default

Cancel
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Action

Result

5 Locate the Hit List to view match results
featuring a mix of predicted and empirical
matches.

The top hit in the Hit List is the empirical spectrum that best matches the query spectrum. The second best

hit is from the SmartSpectra database.

Note: In this simulated test, the top hit is to be disregarded as it was used as the query spectrum, thus the

SmartSpectra result is the true best match.
Minelt

™o S e & Loskup Compounc: Dapsay Frotles. < ne profil:

1~ RETTX 2203 1.Acohi1 23 4 tatabyroquncine
3 = [Computea) RMSST1X #5458 1-13-DPyro-2H-u

25—

+1-18IMANONg (COMectna)

I; + W w8

v
b e L i e 0T 5 30 U, ]
E— e

l
154 if i !
5 oY
Nt |
1 ! |
1 Vo : |
[ ; I
1 ‘ 1 f 4l b ai
o5 | | / | Ty | [ e
| \ 11[‘ TR I#'MH | | " value
! \ PV R Jﬂl | Tl i Hame T (24 Dbyeko 24 gurain 1
1 e oy ) vl S A PR WA etnseane
1 Commant: Cormputed weing Smanaectrs
) 2D (LT 2800 FET) 240 2200 2000 1800 (E) Tata 1200 1000 o 00 [ 200 Blodel 142
em Faact bass BT
-~ — R o x| | Forma
aaman Inchl
Tibis | ot | Related Gompounth Ve
HY Y| Tegd Cor OB ECREEE [ Spectrum <ato Pamar)P InChikiey

10000

i RSTTE

1hcety 1,224
tetrshyraquinzane

3 30 )] PSS 2 heeingsine I i IJ
e
- - er Trimetrydhydrazuiners,
a 77 o RS 1o | rmend J\

Nt LaE RS ez poroquinaine X

Molezular Weight

Horriral Mass
-mmmy | s €=TC=CNICCCR=CORI=0C
| Spectumimmctue QM1
1 Validstion Szare (Raman)
d ait 0
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ID Expert

Introduction

When a user’s license contains the subscription for predicted IR spectra, the ID Expert interface Query Status shows the Use Computed Spectra option:

ID Expert |
& B+ LD S - usilg sl
Query Status
Checklist Status | Fix? |
Noise ]
® All Compounds () Pure Compounds
[ Use Computed Spect_?a
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Example 3

Example File: 4-(Pyridin-3-yl)-2-2,6,2-terpyridine.irf

Action Result
1 Navigate to the Data toolbox and open the The application opens and an Open window displays:
ID Expert application by clicking the ID ID Expert ; x
& | B open x| o
. . . O Lookin: 2 Raman 0 @
Expert icon ( peeet ). Alternatively, if the QueryStatus e e
desktop (standalone) application is installed, : Broliine reait 20400071280
. e D Sp170628_091948_prep2 jcm 2023-10-06 1212
ID Expert can be opened directly by double- - BPS Clear Microplasticax 2023-10-06 1212
clicking on the desktop icon. o L e i
. B Methyl acrylate.dx 2023-10-06 12:12
0 Use Compu wall B HDPE Bead Microplastic.dx 2023-10-06 12:12
Libraries B Glycerol.dx 2023-10-06 12:12
Optimized C Rst:y\ acetate.irf 2023-10-06 12:12
p ? Rleuty\ammevdx 2023-10-06 12:12
This PC B cyclohexylamine.dx 2023-10-06 12:12
. B roninin nnia e 2073 10 N 130
2 Click Cancel on the Open dialog window, Upon clicking Settings, the Settings window opens:
then choose File > Settings. setings |
General Optimized Corrections Databases
Under General tab’ Set Algorlthm. A" Algorithm: All Techniques Other Than ~>.— 15t Derivative t-uchdranuislan(?
Techniques Other Than MS to menu option v e
1st Derivative Euclidean Distance using the EBRemove Duplcates

dropdown menu. Select Apply then OK to ]
apply the Change ] Display Include/Exclude Ranges Selection Bars

Report Paper Size and Orientation: Letter - Portrait

Folder for Reports: | C:\Wiley\Releases after KIA 2023\KIA 2024\Report\Report Tem, Browse.

Peak Search Tolerance: IR v |16 cm

Display Peak Picking Threshold Control

Send sample spectrum to secure classification server

Reset to Default

Cancel Apply
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Action

Result

Click the New Search button

[) New Search

( )-

Open 4-(Pyridin-3-yl)-2-2,6,2-terpyridine.irf
in the “C:\Users\Public\Documents\Wiley\
KnowltAl\Samples\Computed SpectrallR”
folder. Click Open.

(Note: The training files used in this
document are for example purposes only.
The user should utilize their own IR spectra
when following this training.)

Immediately upon opening the file, it begins to search for a match using the licensed databases available
to the user:
ID Expert x

@ BeE R+ LS o 0 ik ] il 0 20 b | o o
EXCLUDE RANGE BAR
Query Status | 053 = (s S AT A TGS grnree
- 4'(Pyridin-3-yl)-2,2":6' 2"-terpyridine (Corrected) EE%EEE
Checklist Status 2 | | 7 psonuenorcseOsTorPERES R
=
Noise @ @ O 0.2+ S
Contaminants . @ b &
Technique . ® |IrR - 0.1 S
8
3
© All Compounds ) Pure Compounds E|
0 —
B Use Computed Spectra 4000 250 g

INCLUDE RANGE BAR

Optimized Corrections

Baseline of Query, Baseline of 1-Component Results |C|assiﬁcations Peak Results‘ Functic * | *

Reference, Intensity Distortion, @

Vertical Clipping, Horizontal Offset ¥ infi Name

Score =l ectrum <auto> (IR/ATR-IR)| Chemical Structure

1 6093
O) New Search
2 6047 (D Poly(1,5-naphthylene)
Search Status
3 5834 (D Naphthalene

Create Report

Under Query Status, change Technique to
ATR-IR.

Check Use Computed Spectra checkbox.
Use Computed Spectra

The modified Query Status settings are displayed. ID Expert updates the search with the modified
settings.

Query Status
Checklist Status Fix?
Noise . Ci} O
Contaminants @ @
Technique @ @ |ATR-IR v

(® All Compounds (O Pure Compounds

(| 2 Use Computed Spectra |
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Action

Result

5 | View the search results in the Component
Table.

This search results include experimental and predicted spectra.

ID Expert
& B B+ ] 0 b g [l e o 4 0l 0 b o] s
Query Status |
Checkist Status Fi?
Noise @ @ [m]
Contaminants @ 6] 0.15—
E— @ ®|r -

© All Compounds O Pure Compounds.
8 Use Computed Spectra

Optimized Corrections
Baseline of Query, Baseline of Reference, Intensity Distortion, ) 0-05]
Vertical Clipping, Horizontal Offset

EXCLUDE RANGE BAR
S a) PREDI 26

2000 3800 3600 ' 34b0 ' 3200 ' 30bo ' 2800 ' 2600 ' 24b0 ' 22b0 ' 2000
em™

1600 ' 1400 " b T 10bo

D) New Search
INCLUDE RANGE BAR
Search Status 1-Component Results ‘ 2-Component Results 3-Component Results ‘ 4-Component Results 5-Component Results Classificatior *
|- Component Results Score ¥/ Infc Name 2| spectrum <auto> (RATR-IR) | Chemical Structure
Top Hit: 09%
1 50:
2-Component Results:
Top Hit: 632% A
2 | a7 @ Polyt,5naphthylens) _[8}
3-Component Results: b
Top Hit: 643%
3 5834 Naphthal
Top Hit: 67.0%
6-Bis(e- 0,
5-Component Results 4 824 (@ quinolyithiomethy)pyridin S
Top Hit: 69.4% €
2,2,6-TRICHLORO-7- gt
Classifications: 5 5731 (D OXABICYCLO[41.0JHEPTA i}
Top Hit: 0.0% NE-1-CARBONITRILE 1
s
6 5675 (D 25-Dimethylthiophene
Create Report /

©2023-2025 John Wiley Sons, Inc. All Rights Reserved. | [4236.634, -0.015)

6 | Close the active search by selecting the X
icon ( X) in the top right-hand corner.
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Example 4

Example File: X-Phos.irf

Action Result

1 Close the Open window (if open), then

Settings
choose File > Settings.

General QOptimized Corrections Databases Classification

In the Settings pop-up window, under the
General tab, set Algorithm: All
Techniques Other Than MS to menu
option Correlation using the dropdown
menu.

Algorithm: All Techniques Other Than MS: | Carrelation =2

MS: | Dot-Product (Cosine) hd

D Remove Duplicates
[ Iremave Replicates

. D\splay Include/Exclude Ranges Selection Bars
Uncheck Remove Duplicates and

Remove Replicates. Report Paper Size and Orientation: |Letter - Portrait ~
C||Ck Apply the OK to apply the change Falder for Reparts: | C\Users\Public\Documents\Wiley\KnowltAl\Reports\ID Expert\ Browse...
Peak Search Tolerance: | IR e cm™

| Display Peak Picking Threshold Control

Reset to Default
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Result

Action
2 Click the New Search button (
DiNew Seareh to the user:
. ID Expeft

Open X-Phos.irf in LA 1 B+ Lo O

“C:\Users\Public\Documents\Wiley\ Query Status 1

KnowltAll\Samples\Computed Checlist | Status | Fix?

Spectra\Raman”. Click Open. Noise @ o o
CosmicRays |@ @ L]

Use Computed Spectra

In the Query Status panel, check the Use

Computer Spectra box. Optimized Corrections

Intensity Distartion
D) New Search

Checking the Use Computer Spectra ¢

checkbox adds SmartSpectra data to ID
Expert’s library search. When not
checked, SmartSpectra will not be
searched.

Search Status

1-Component Results:
Top Hit: 99.6%

2-Component Results:
Click to Continue Searching

(Note: The training files used in this
document are for example purposes only.

Create Report

Immediately upon opening the file, it begins to search for a match using the licensed databases available

oW

- RST2X #ANRPRS
-

~ rmntrn #:

1500
cm™
INCLUDE RANGE BAR

i

2

3

The user should utilize their own Raman
spectra when following this training.)

1-Component Results ‘ Peak Results | Functional Groups |

Score Y Infi Name % Spectrum <auto> (N.A) Chemical Structure T
- H_ i éf/

Dicyclohexyl-[2-[2,4,6-
(@ tri(propan-2-
yl)phenyl]phenyl]phosp

89.63

Cyclohexanecarbamic
®

A acid, butyl ester
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Action

Result

3 View search results in the Component
Results table.

The top hit in the Hit List is the empirical spectrum that best matches the query spectrum. The second
best hit is from the SmartSpectra database.

Note: In this simulated test, the top hit is to be disregarded as it was used as the query spectrum, thus the
SmartSpectra result is the true best match.

ID Expert
& B b+ [md - o s
EXCLUDE RANGE BAR
Query Status
i X Phos Cansded
Checkist status ot
Naise. @ ® ] s |
Cosmic Rays @ 0] ‘
8 Use Computed Spectra b6l
Optimized Corrections \
Intensity Distortion ® [°* A
i
| | I
LY M \ j’b T W
o L U A bt
E T T T T T T T T T T i N )
D New Search cm
INGLUDE RANGE BAR

Search Status

1-Component Results:
Top Hit: 95%

19 Functional Groups Found

Create Report

1-Component Results \ Classifcations | Peak Resuits | Functional Groups |
Score ¥ Infc Name. icture.

- -
- -

.. .
. e

ERY -
Cyclohecanccarbomic Ve

3 B2 ©® xy\;,bu(y\(ner LM O»T o~
aphs-Ten-

4 | 845 @ buykycoheanemethano
1 acetate

s | sa

5 803

©2014.2024 John Wiley Sons, Inc. All Rghis Reserved. | (1927.934,-0242)

4 Close the active search by selecting the X
icon ( x) in the top right-hand corner.
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Classification Models

Purpose

These exercises demonstrate how to use classification models in KnowlItAll ID Expert and Minelt.

Objectives

Training Files Used in This Lesson:
e  17-Hydroxy-17-alpha-pregn-4-en-20-yn-3-one.irf
e  SmartSpectraF TIROxycodone.irf

» How to use the KnowltAll Classification models in ID Expert * SmartSpectraRamanAndrosteroneacetate.irf

» How to use the KnowltAll Classification models in Minelt Nc_)_te: The_ training files used are for exa_mple_purp_o_ses only. The user should
utilize their own IR spectra when following this training.

These exercises will teach you:

KnowltAll Applications Used:

e  KnowiltAll ID Expert
e  KnowltAll Minelt
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Background

Classification models are a type of supervised learning used to label or categorize data into predefined classes or groups. These models predict the said label based
on feature data. The model must be trained on labeled data or have an architecture that leads to the data being trained on to be self labelled by the model. Our
models are binary classifiers that involve either a true or false result. The model also uses the neural network algorithm architecture, which has gained much
popularity in recent years. The models have been optimized for FT-IR, Raman and GC-MS techniques within KnowltAll's ID Expert and Minelt applications.

ID Expert

Example File: 17-Hydroxy-17-alpha-pregn-4-en-20-yn-3-one.irf

Action Result
1 The Open window appears for file selection:
Open ID Expert ( oecer ). & open x
Look in Samples v @@ 2 Er
. /\ MName - Date modified
If the Open window does not appear, then L) 30 Suucures /1972024 1131 Al
Analyzelt IR 8/19/202411:31 AM
Analyzelt Polymer IR 8/19/2024 11:31 AM
click New Search button ( Cltiew Search ) to 4 AnagzeltVap);rPhase\R 8/19/2024 11:31 AM
. . Desktop Chromatograms /19/2024 11:31 AM
manually launch the dialog window. Computed Speci 81972024 11:31 am
1 Deformulation 8/19/202411:31 AM
Libraries GC-MS. 8/19/202411:31 AM
m et 1 o
This PC LC-MS 8/19/2024 11:31 AM
Minelt 8/19/202411:31 AM
h Mixture Analvsis 8/19/202411:31 AM
Network
Fll name ~
Files of type: Al Fles () ~ Cancel

() imported spectrum is

No Preview Available.

Encoding: | <default> e
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Action Result
2 | Open 17-Hydroxy-17-alpha-pregn-4-en-20- | Immediately upon opening the file, it begins to search for a match using the licensed databases available
yn-3-one.irf in the to the user:
“C:\Users\Public\Documents\Wiley\ ID Expert %
KnowltAl\Samples\Mixture Analysis\IR & B P B+ LI ® 2 A e A ] [l i 4l X0 b Ju o] bl i
Examples\Components” folder. i
Query Status 1.5 - QFX #1530; Ethisterone (Corected RIS 5
— 17-Hydroxy-17-alpha-pregn-4-en-20-yn-3-one EES e
Click Open. Checklist Status Fix? ; R ‘
p Noise . (O] O 1 8 8¢ ~
Contaminants . @ % 5 E ggg?
Technique @ @R v 0.5+ T‘ 22 eyl
© All Compounds O Pure Compounds
0+
8 Use Computed Spectra 4000 3500 3000 2500 2000 1500 1000 500
cm™
e
None 1-Component Results ’ Classifications ’ Peak Results ’ Functic « | »
Score ¥/ Infi Name = i
D) New Search 1 100.00 Ethisterone
Search Status 2 100.00 @ Ethisterone
3 100.00 (@ Ethisterone
Create Report

3 | Click File > Settings. Upon clicking OK, the Settings window is closed.

Under the Classification tab of the Settings
window, check the Show All Classifications
checkbox. Click OK to save the changes.

Show All Classifications
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Action

Result

4 | Click the Classifications tab just right of the
Component Results tab.

Note: If there is a situation where there are
multiple components detected in the sample
(i.e., >1), the tab is located to the right of the
last component result as seen in the image

below.
1-Component Results ‘ 2-Component Results; Classifications I Peak
Group Class Score[

ID Expert displays the classification results for the classification models available in the user license. In

this case, the sample is identified to be a Steroid:

ID Expert x
s & B+ [Hm® o i b (LD i 0 38 Ju ] s b e
EXCLUDE RANGE BAR
Query Status 1< - 17-Hydrony-17-alpha-pregn-d-en-20-yn-3-one
Checklist Status Fiz 1
Noi @ @ &) s
[©) @©
) ®|r ~
06—
© AllCompounds O Pure Compounds
8 Use Computed Spectra 1 ‘
0.4 1 ‘
An q I\
Optimized Corrections 4 I ‘
I
None 0.2 / l\
I
[ —
4000 3800 3600 ~ 3dbo 320 3000 2800 2600 2400 1600 1400 1200 ' 1000 ' sdo 60 ado
[ New Search
INCLUDE RANGE BAR
Search Status 1-Component Results  Classifications | Peak Results | Functional Groups
1-Component Results: Group Class Score|
Top Hit: 100.0% Designer Drugs Steroids and related compounds 1000
Designer Drugs Fentany and reated compounds 00
00
00
00
Classifications: 00

Top Hit: 100.0%

Peak Results:
Top Hit: 100.0%

Functional Groups:
62 Functional Groups Found

Create Report

2560.744, 0.248)

108658-REV20250703 Copyright ©2025 by John Wiley & Sons, Inc. All rights reserved.

WILEY



H KnowltAll Training SmartSpectra Databases - 23 ||

Classification Batch Property Calculation in Minelt

Example Files: SmartSpectraF TIROxycodone.irf, SmartSpectraRamanAndrosteroneacetate.irf

Batch property calculation is a calculation that will be applied to a series of compounds at one time. In this exercise, an unlocked user database will be created that
to simulate executing a batch property calculation. This workflow can only be performed using unlocked (user) databases.

Action Result

1 @i t R searchit &7 QC Expert €5 Chemwi
Navigate to the Minelt application ( ). | * Minelt

O]z £ o B
[} Create Mew User Database
Creates a new user database

To use the Batch Property Calculation
tools in Minelt, a user database must be
created.

Note: Creating a user database creates an
unlocked database. Licensed KnowltAll
databases are locked databases.

Select the Create New User Database icon
on the Standard Toolbar.

2 In the New Database Creation window, The New Database Creation window is launched.
choose a location to save the file by using
the Browse button. Click OK to save.

0
Data Source

© Create on local system Create on Data Control

In the New Database Creation window, fill Datsbase File Name:  Diclassficationtest sdb Browse...
out the Database Name and Database
Abbreviation.

Database Name:  classificationtest

Database Abbreviation: CLSTST

Version: 1.00

FirstID: 1
[ Structure Template Database

Primary Copyright Message:

Brief Copyright Message: oK

Cancel

108658-REV20250703 Copyright ©2025 by John Wiley & Sons, Inc. All rights reserved.
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Action

3 Click OK to create the database.

Result
A blank user database is opened in Minelt.
Minelt
D ﬁ@ . . 126 m P % Lookup Compound:

Display Profiles: |<nc profile>

] B < R+ [ d

FAEIN

1 5 0 PP 5% 20,

Table Plot Related Compounds View

ID A/ Name < Spectrum

<auto> (N.A.)p Chemical Structure

Structure/Properties v aXx

Double-click to edit structure in ChemWindow.

Preferred Properties Substructs
Sel. Substructs Original Data Files
All Properties Attachments

Name Value

4 Navigate to the File > Import to import
spectral files.

The Open window is launched.
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Action

Result

5 Open SmartSpectraFTIROxycodone.irf in
the

“C:\Users\Public\Documents\Wiley\

KnowltAll\Samples\Computed Spectra\lR”
folder.

Click Open.

The Property Import Selection window is launched:

s 1M acw wmm  omws wwy - mme mme wm . oam

(E Property Import Selection X

Properties to be imported:

B Molecular Weight (SmartSpectra) #1; SmartSpectra FTIR
& Formula Oxycodone

oK Cancel

6 | Click OK on the Property Import Selection
window.

The Property Import Selection window is closed and the properties are imported in the
Structure/Properties panel.

Preferred Properties Substructs

Sel. Substructs Original Data Files

All Properties Attachments
Name Value
Name (SmartSpectra) #1;
SmartSpectra FTIR
Oxycodone
Formula C1gH21NOa

Molecular Weight ~ 315.369 g/mol
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Action Result

7 Click on the row below the first record in the The second row is shaded in the Table:
Table.

Table Plot Related Compounds View
ID A Name < | Spectrum <auto> (IR)P Chemical Structure 1
(SmartSpectra) #1;
1 1 SmartSpectra FTIR
Oxycodone

L
o

8 Navigate to the File tab and select Import to | The Open dialog window is launched.
import a second file into the user database.

9 Repeat steps 4 through 8 using The Property Import Selection window is launched. The Raman sample file is imported into the user
database.

SmartSpectraRamanAndrosteroneacetate
.rfin the

“C:\Users\Public\Documents\Wiley\Knowl
tAll\Samples\ Computed Spectra\Raman”
folder.
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Action Result

10 | Navigate to Database > Batch Property The Batch Property Calculation window is launched:

Calculation. ( Chemical Property Calculation X ]

4

i Properties to calculate:

il @]Chemical Structure, OPSIN Name To Structure, Wiley Settings.

[CJClassifications (FTIR), FTIR Classification, Wiley

[JClassifications (GC-MS), GC-MS Classification, Wiley About
[JClassifications (Raman), Raman Classification, Wiley

[JDEA Regulations on Controlled Substances, Controlled Drt

B Exact Mass, Wiley

B Formula, Hill System Order, Wiley

[JHydrogen Bond Acceptor Count, N + O, Wiley

[MHvdroaen Bond Danar Count. NH + OH. Wilev

[J Do not overwrite existing properties

Records to include
Al
O Current O Selection

(O Record IDs:

Enter record numbers (IDs) and/or record ranges separated by commas. For
example, "1, 3, 5-12".

< Back Next > ] Cancel
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Action

selected. Then click Next > to execute the
Batch Property Calculations.

Records to include

Ol
() Current () Selection

() Record IDs:

Result
11 | Click to select the Classifications models The Chemical Property Calculation window is shown below with the selected Classifications models
for IR and Raman: selected:
- Classifications (FTIR)’ FTIR Chemical Property Calculation X
Classification, Wiley
= Classifications (Raman),Raman Properties to calculate:
classification, Wiley”_ [T) Chemical Structure, OPSIN Name To Structure, Wiley Settings...
| B Classifications (FTIR), FTIR Classification, Wiley
) [classifications (GC-MS), GC-MS Classification, Wiley About
Note: It is a recommended to execute the | |Classifications (Raman), Raman Classification, Wiley
models one at a time for their SpeCiﬁC | [JDEA Regulations on Controlled Substances, Controlled Drug Es
technique, but it is possible to run all | [JExact Mass, Wiley
classification engines at once on the different | | [JFormula, Hill System Order, Wiley
spectral records. | [JHydrogen Bond Acceptor Count, N + O, Wiley
[ JHydrogen Bond Donor Count, NH + OH, Wiley
[ Do not overwrite existing properties
12 | Under Records to Include, ensure All is

Enter record numbers (IDs) and/or record ranges separated by commas. For
example, "1, 3, 5-12".

< Back Cancel
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Action

13 | Allow the Batch Property Calculation to

execute entirely, where progress can be

Result
Upon completion of the Batch Property Calculations, the Log box will read “The record processing
finished”. The Status Bar will be entirely colored in green:
tracked using the green colored Status Bar.

Chemical Property Calculation X

Copy Log to Clipboard
Log:

Record 1 does not contain a structure.
Record 2 does not contain a structure.

The record processing finished.

Processed Records: 2 out of 2.

Finish |
14

Click Finish on the Chemical Property

The Chemical Property Calculation window is closed
Calculation window to return to Minelt.
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Action Result

15 | The resulting classification can be found in Record ID 1 has results Classifications (FTIR) “General Opioids (100.0%)” and “Natural Opioids
the Structure/Properties panel for the (100.0%)".
selected record.

Preferred Properties Substructs
Sel. Substructs Original Data Files
All Properties Attachments
Name Value
MName (Smartbpectra) #1;
SmartSpectra FTIR
Oxycodone
Classifications General Opioids
(100.0%)
Matural Opicids
(100.0%)
Formula CigHaNO,
Molecular 315.369 g/mol
Weight

Record ID 2 has results Classifications (Raman) “Steorids and related compounds (100.0%)".

Preferred Properties Substructs
Sel. Substructs Original Data Files
All Properties Attachments
Name Value
Name #2; SmartSpectra
Raman Androsterone
Acetate
Classifications Steroids and related
compounds (100.055)
Fermula C,,H5,04
Melecular 332.434 g/mol
Weight
16 | The final compound structures are provided

Record ID 1: (SmartSpectra) #1; SmartSpectra FTIR Oxycodone.
in the Results cell for reference. These are

the structural representations of the two
spectra used in the batch property
calculations added for comparison to show
that they are classified correctly.
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Action

Result

To view all the different spectral techniques
in the database spectrum pane, select the
black triangle to the right of ‘<auto> (IR)’ or
‘<auto> (Raman)’ part of the pane.

When the dropdown appears, select the
technique you would like to view.

Record ID 2: #2; SmartSpectra Raman Androsterone Acetate.

auto=
auto (IR/ATR-IR)> |

Raman (SERS)
UV-Vis
ARD

ARF

M5 (GC)
MS (LC)
MS (IM5)
GC

LC

M5

"H NMR
C NMR
"B NMR
"N NMR
0 NMR
"F NMR
#Si NMR
P NMR
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