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Data Mining & Analysis

Overlap Density Heatmap: A Technology to Analyze Spectral, Chromatographic, and Other
Graphical Data

Purpose

This exercise demonstrates how to use Overlap Density (OD) Heatmap 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 is useful for visual data mining and analysis to assess C:\Users\Public\Documents\Wiley\KnowltAlN\Samples\IR
the similarities and dissimilarities in large amounts of spectral, chromatographic, and other )
graphical data. * Hexane.jdx

This technology allows the visualization of common features of overlapped objects, such as spectra KnowltAll Applications Used

or chromatograms, by color-coding the areas from highest to lowest overlap. e Minelt
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Open a spectral hit list in the Minelt application

Action Result
1 | Inthe Searchlt application, click User- Data
Select under Search Databases. S
ID Expert
If databases are present in the Selected @
for Searching pane, click Remove All. searchit
Minelt/Create Database

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
C:\Users\Public\Documents\Wiley\Kno
wlitAlNSamples\IR folder.

Open Hexane.jdx.
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Action

Result

3 Click Search.

The results are displayed in the Minelt application.
Minelt

D & & Db

Display Profiles:  <no profiles

4% K2 Lookup Compound:

- B

R+ (I & © ifg e hh i b (1L ol 5 30 o] 0 ol e A AT

1= - Hexane (Corrected) Structure/Properties
SLX #2, Hexane (Cor
0.8 \”
06 l“
I
\ 'L||
02— | | ;
) | ll I
\
o] - _ — - VA R Substructs
4000 3500 3000 2500 2000 1500 1000 sdo All Properties
cm™ Name
IR Name
Boiling Point
Table Plot Related Compounds View —
CAS Registry Number
Hal ¥/ Tag. CoDE. ID . Name . Spectrum <auto> (IR/ATR-IR) 2 : :
H ormula
1 H . -
InChiKey
2 93.50 @ slx 1 PENTANE Molecular Weight
Synanyms
3 93.08 @ SLX 3 HEPTANE Fl Technique
L ) v

Hit List: Hexane %

Sel. Substructs
Attachments

Original Data Files
Preferred Properties

Value
Hexane

68.8C
110-54-3
CeHia

InChi=15/C6H14/c1-3-5-6-4-2/h3-
6H2,1-2H3

VLKZOEQYAKHREP-UHFFFADYSA-N
86.177 g/mol

n-Hexane

CAPILLARY CELL: NEAT
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Action Result
4 Select the first 15 entries in the hit list. All the selected hits are displayed in the spectral pane.
D@ = BxBaBy ™ 4% N? Lookup Compound: PubOhem M
Note: Select the first record, hold down | Zsfelies <o pofie- BB R WD e e s Lk el
the shift key, then scroll to and select 129
th 1
the 15™ entry. n
1 - ;.x :1'2'01; I1-HliXANVETb.\ViOL (E'u:;("led;
0.8 ~ SLX #1115, HEPTYL SULFIDE (Ce )
SLX #1187, PENTYL DISULFIDE (
- SLX #1210, ‘."Tl‘h‘".\l.\ I\H;‘-I (Co !
06+ - SL; ;:a"z 2 METHYLHEPTANE (Corrected)
= SLX #43 METHYLCYCLOPENTANE (Correc
| SLX #5 NONANE (Corrected)
0.4+ jdE:aB:.EC?ﬁﬁ:d\g NOMNANE (Corrected)
02—
ol _ M@_ P
4000 3500 3000 2500 2000 1500 1000 500
o
IR
1
2
Hit List: Hexane X

32 M0 b dufaba]

| b i e AT

| ‘structure/Properties vax
AT
Substructs Sel. Substructs Original Data Files
All Properties Attachments Preferred Properties
Name | Value
MName Hexane
Boiling Point 68.8C
- | CAS Registry Number 110-54-3
Formula CeHyg
InChi InChl=15/C6H14/c1-3-5-6-4-2/h3-
6H2,1-2H3
InChiKey VLKZOEOYAKHREP-UHFFFAOYSA-N
Molecular Weight 86.177 g/mol
Synonyms n-Hexane
Technique CAPILLARY CELL: NEAT
Add... Edit... Delete
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Change the spectral display to Overlap Density Heatmap

Action Result
1 Click the Overlap Density (OD) The spectral display changes, and the Overlap Density (OD) Toolbar is added to the display.
Heatmap button =1 in the Spectral Minelt -
toolbar D Dq % QQ Eg, % R? Lookup Compound:
Display Profiles:  <no profile> T E Q
B+ L o i hg e Ak #b L ih a2 08 AL Ju ] Tt s U, o2 A2 AT

— Hexane

Table Plot Related Compounds View

HQl ¥ Tag. Co DB, ID | Name Spectrum <auto> (IR/ATI A Common &
7 903.92 la 1206 |1-HEXANETHIOL -

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 the right. are shown as the OD Level approaches 100.

Minelt

D D—’. % m m % w? Lookup Compound:

As the slider moves to the right, the areas of common overlap are shown. Only the areas of most common overlap

Display Profiles: <no profile> - E @
B+ WL d o ihg s L

[ A 2 20 e [ [ e e 8

- Hexane J]&‘k

Table Plot Related Compounds View

HaQl ¥ Tag., Co DB,|[ID , Name
12

Unique Al Common

e

a~
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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 ﬁ % % I!ﬁ 9‘% k? Lookup Compound:
Display Profiles:  <no profile> - E ﬂ

b+ WD ® o wihg e i L [ S 0 a2 e AT

— Hexane

Table Plot Related Compounds View
HQl ¥ Tag. Co DB,/ ID ~ Name Spectrum <auto> (IR/AT |y Al p—— “~

903.92 SLX | 1206 |1-HEXANETHIOL a

&

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.
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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 24.

Hexane (Corrected) |

054 (V]

4000 3800 3800 3400 3200 3000 2800 2600 2400 2200 2000

cm™
IR
Table Plot  Related Compounds View
HQl ¥ Tage Cor DBy ID 5 Name + Spectrum <auto> (IR/ATR-IR)

1 Hexane

A
A

_JL—hn._..-._

o[ omene A
e

N S S 1

Another way to express this is to say that ODCso = 24. An alternative is to say that %AUC24 = 50.

1800 1600 1400 1200 1000
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Action

Result

Next, move the slider to the left to
where %AUC equals approximately
50%.

Hexane (Corrected) |

05

4000 3800 3800 3400 3200 3000
IR
Table Plot  Related Compounds View

HQI

¥/ Tag® Cor DB® ID % Name

The OD Level on the unique side—or ODU-required to show 50% of the area that is most unique is -81.

| I N S N 4

Another way to express this is to say that ODUso = -81. An alternative is to say that %AUC.s1 = 50.

2800

2400 2200

cm™

2000 1800 1600 1400 1200 1000

% Spectrum <auto> (IR/ATR-IR)p

Common

108658-REV20241005 Copyright ©2024 by John Wiley & Sons, Inc. All rights reserved.

WILEY



H KnowltAll Training Data Mining & Analysis - 11 H

TIP J
Use the Horizontal Zoom tool "J]J'L to examine different regions. To do this, select the Horizontal Zoom tool, and then

E_A
click and drag over an area on the spectrum to zoom in. Use the View Entire Spectrum tool il 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 | C:\Users\Public\Documents\Wiley\KnowltAlNSamples\IR

to assess the similarities and dissimilarities in large amounts of spectral, chromatographic, and * Propiophenone Query.dsf
other graphical data. KnowlItAll Applications Used

By tracing the outline of the highest level of overlap at a given OD Level, it is possible to . Searchlt

mathematically construct a composite spectrum by using the maximum spectral y-values at each . Minelt

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 | Inthe Searchlt application, click
User-select under Search
Databases.

Under Available for Searching,
select IR - Sadtler Standards
(Selected Subset) - Wiley (DB
Code SLX).

Click Add.

2 | Click Structure.

Click Open File... or Click Open
Spectrum or Structure icon.

3 | Navigate to The structure is displayed in the Structure tab.
C:\Users\Public\Documents\Wiley\
KnowltAl\Samples\Structures

folder.

Open Methacrylic acid, isobutyle
ester.
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O All Compounds

O Pure Compounds

Summary

1 |:txn»

= -

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

Any Aromatic Bond

Any Z/E Orientation

Any Enantiomer

Any Attachments but H
Any Metal

Any Element With Matching
Stereochemistry, Including H

Open file... Draw/Edit...

Methacrylic acid, isobutyle ester

Hit List Size Limit: 50 = [JAIl Hits

<no profile>

Action Result
4 | Make sure Search Mode is set to Searchit -
Similarity, use default Tanimoto D& Search Profiles: | <no profle> . Bl
algorithm. Search Categories = Search Mode
O spectrum O Exact Match
. O Substructure
Click Search. O Peaks @ Similarity  Tanimoto -
Search Options
Structure
[ Property/Name to
re Standardizat
Search Databases o
h Structure Modifiers A
® User-Select Py
Any Element Except H I
o]
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Examine the results in Minelt

Action Result
1 Select all records in the hit list. All spectra are displayed in the spectral pane.
4 - SLX #2812 METHACRYLIC ACID, ISOBUTYL ESTER . . U O
B H ot ‘
Note: Select the first record, hold
down the shift key, then scroll to kg B
and select the last record. 1:8 o
% s METHYLIALEIG AvDRIOE /\o)k/‘
S0k w2 oYM ACD, o, o
= SLX #2608 PROPIONIC ACID, sec BUTYL ESTER
04~
024 Substructs Sel. Substructs Original Data Files
Al Properties Attachments Preferred Properties
- Name I - Value 1
Name IODOACETIC ACID, ETHYL ESTER
L | Formula a0
2400 2200 | 2000 1000 8do ) o || inchi InChi=1S/CAHTIO2/c1-2-7-4(6)3-5/h2-3H2, TH3
em™ InChiKey MFFXVVHUKRKXCI-UHFFFAOYSA-N
3 Molecular Weight 214.00
Technique CAPILLARY CELL: NEAT
o
48
49
S0 L x HYL € "
" HitLst Mexane  Hit List: Methacrylic . _sobutyle ester Mt List: Methacrylic .. _utyle ester (2) it List: Methacrylic .. utyle ester (3) X Add £dit Delete
2 .
Click the OD Heatmap button m
in the spectral toolbar.
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Action

Result

3 Click the OD Consensus

v
Spectrum button === in the
toolbar.

The consensus spectrum is displayed above the Overlap Density Heatmap.

\

2200 2000
cm™
”
Table | Plot  Related Compounds View
Hal ¥ Tags DI ID_$ Name 2 Chemical Structure et TS
47 g, | 1ans-2-HEXEN-1-0L. o
¢ | 299 | aceTaTE ,J\v/\g\/\
8 st | NONANOIC ACID, -
| & |AuvL esTer
2.8ROMO-3 .
o 2 2731 |METHYLBUTYRIC ACID, \l)\|}\,
ETHYL ESTER

1ODOACETIC ACID,

* |Enav eser /\oj\/‘ ‘AX LMM.

Hit List: Hexane | Hit List: Methacrylic .. _sobutyle ester  Hit List: Methacrylic . _utyle ester (2)  Hit List: Methacrylic

utyle ester (3) X

Structure/Properties

0
|
oA

Value
IODOACETIC ACID, ETHYL ESTER
CHhl0;
InChi=15/CAHTIO2/c1-2-7-4(6)3-5/h2-3H2. TH3
MFFXVVHUKRKXCI-UHFFFAOYSA-N
21400

CAPILLARY CELL: NEAT
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4 Move the OD Toobar to around 50 :
(17%)
0.75+4

0.5+

025+

g v g g
3800 3600 3400 3200 3000 2800

IR

Table Plot Related Compounds View
¥ Tags Di$ ID % Name $ Chemical Structure
i S St —

47

- NONANOIC ACID, 5
i LLYL ESTER ’\‘

-BROM

50

w
49 - ETHYLBUTYRIC ACID, TJ B

2400 2200 2000 1800
cm™

Spectrum <auto> (_IR))

g

-
5
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Action Result
5 Click the OD Heatmap button in The consensus spectrum remains in the display.
the toolbar again to turn off this
. 14
display.
08—
I
064
04—
1 i (P
024 / \
o
T ‘40[00- ! .38100- " '36'00' ' ..‘!ATUU' ' '37100. T .30'00' T .?EIDD- ' -?6'00. " '74'00' T .??100' ' ‘?DTUQ. T -18'00- ’ -WGIDU- ! -141(10- " v17'00- T '1010(]' ' '8(50' ' vﬁf‘lﬂ‘ T 'AIJIU.
cm™
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Use the consensus spectrum to perform a search

Action

to bar.

1 Click Searchlt in the Transfer

Search Categories

Spectrum FTIR
[ Spectrum

[ Peaks

[ structure

[ Property/Name

Search Databases
©® User-Select

O All Compounds

O Pure Compounds

Result
The consensus spectrum is displayed on the IR Spectrum search tab.

Number of components: Search Method:
1 (single) v Comelation v [Query Spectrum is ATR Optimized Corrections Advanced Settings..

14
094
0.8

|
0.7
|
06
0.5
04
! "
0.3 \ fy ¥
|

02 f \,
0.1

o4

4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1600 ado 660 ado
em™
[JApply Baseline Correction to Query Spectrum Manually Edit Mask Ranges.. Edit Spectrum
Hit List Size Limit: 50 2] CJAllHits  Display Profiles: |<no profile> ~ @
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2 | Click the Search button. The results are displayed in the Minelt application on a new tab.
T - (Comected) = = " Structure/Properties i
Note: The IR - Sadtler 07 l\ ﬁ\
Standards (Selected Subset) - ‘ ]
Wiley database remains in the
spectrum pane. %3 )
044 ‘ o

i I
02 [\ \
[\ | \ \‘ J \
| | \ 1/ W/ Substructs Sel. Substructs Original Data Files
ool f | | Iy / \.LN i Al Properties Attachments Preferred Properties
\ \ } ! Name Value
i J Name GLUTARIC ACID, DIBUTYL ESTER
o3 == = e e Boiling Point 139-142C/4mm
4000 ' 3800 ' 3600 = 3400 ~ 3200 = 3000 = 2800 = 2600 = 2400 = 2200 = 2000 = 1800 = 1600 1400 = 1200 = 1000 = 800 = 600 ado Formula CiiH20s
em inChi InChI=15/C13H2404/c1-3-5-10-16-12(14)8-7-9-13(15)17-
R 11-6-4-2/h3-11H2,1-2H3
InChli ISXDVF (YQPIA-UHFFFAOYSA-|
Toble (B0t liRea Campaii o nchikey SXDVENOXYQRUAUHFTTACYSAZN.

Molecular Weight 24433

HQl ¥ Tag$ Corrections DB 2 1D $ Name $| Spectrum <auto> (IR/ATR-IR)P A
R Technique CAPILLARY CELL: NEAT
1 775 GLUTARIC ACID,
e DIBUTYL ESTER ’_\ f
o ADIPIC ACID,
g 82 @ S 25 DIISOBUTYL ESTER \ L”/Lk,'

ADIPIC ACID, DIETHYL

ESTER L
N U
5
4 8241 ® SIX 2745 PROPYLACETOACETIC
ACID, ETHYL ESTER %

You get a hit list where hits are structurally similar to that of Methacrylic acid, isobutyle ester.

3 8278 ® SIX
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