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A chemist sometimes needs to optimize a reaction. Typscally involves runninghis reaction numerous
times whilst systematically varying physiaanditions or reagents in order to find the bestmbination in
whichthe product yield is maximized, or the level of some undesiregdrbguct is minimized.

Parallel reaction technology and high throughputM§& analysis can allow the chemist to run many such
combinations; howevethis approactcanalsoeasily lead to new bottleneskin particularthe analysis of the
resultinglarge body ofiata.

ChromReaction Optimization isnaMgears plugin that helps solve this problem by quickly processing large
chromatography GC/LE@MS datasets and genetimg automatic reports for further evaluation and decision
making.ChromReaction Optimization tracks a defined set of chemicals aertasge number osamples and

that reports on their levels.

Thisdocumentis to help you get started wit@hromReaction optimization.

1. Installation

Before installing Chrom Reaction Optimization, make sure you already have Mn@ardhEminimum
version: 15.0) and Mgears (minimum version: 2.5) installed and running with valid licenses.

Go toFiles>Advanced Plugs>Available Tick the Chrom Reaction Optimization plugin, then phesisll.

Filter: |rea x
Available Updates Installed
Name o Default Version
nova Chrom Reaction Optimization 1.0.0.9925 @
Directory

‘suario/AppData,’Roaming{MestreIab Research S.L./MestReNova BETA/plugins| ... | *)

Close
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Another option is to drag and drop the Chrdeaction Optimizatioimstaller into the Mnova interface. The
following dialog will open. Click dnstall.

o nstall Mnova Plug-in

Mnova Chrom Reaction Optimization

Description: Chrom Reaction Optimization for Mgears
Version: 1.1.0.13204

Installed Version: 1.1.0.13204

Release Date:  Tuesday, 5 September 2023

Regquires: MestReNova (>=14.3.0-30628)
Mnova Gears(>=2.5.0.12363)

@ Plug-in ready to be installed.

Install Cancel

Restart Mnova.

@ Information X

o It is necessary to restart the application for the changes to take effect.

OK

Chrom Reaction Optimizatiormust now be installed. You can check your license status by going to
Files>Help>License Managérgreen check must appeary (G KS LJ dzZ3Ay Qa a&adl dza O2f¢

0 License Manager

Host ID
‘ = | = . ?;"
Licenses

State Plug-in

26 MS Reaction Optimisation

K

You are now good to go.
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2. Prerequisite (when analyzingositive andhegative mass functions)

When you wish to analyze positive and negative mass functions togethergritdsl to ensure that your
Mnova Mass preferences are appropriately configured to detect both positive and negative ionization
chromatograms. To do sop o Files>Preferences>Mags), navigate to theSetuptab (2), locateand click on

the Add button ¥ to incorporateyour mass functiong3). Selectthe Positivefunction (4) then confirm your
choice bypressng OK(5).

© Preferences

@ % &

P® £
Import NMR Molecule  Scripting  Drawing Tools  Publications

General Plug-ins Database

@ Mass Setup Rul X

General 1por‘c

Open TAC Plot Type: |Mass Chromatogram ~

Setup which data to show when || L
| Injection | -

1st ~ | Injection

Mass Function 4
1st : ss function of |1st > | order

Mass Chromatogram:

% (% \,F
w

Type: TIC v

= 9 o

0K Save ~ Load... Cancel

Repeat the operation and choos®w the NegativeFT dzy OG A2y ® . 2 G Ka{ab¢ laf ¢ ¢adKZdzAl
appear in the setup.

© Preferences

@ PP e

General Plug-ins  MPO™  Database Mass Molecule

General Setup Import Verify

Open TAC
Setup which data to show when loading a new mass item

1st + MSTIC
1st- MS TIC

ClickOKto save this configurationYou can proceed now with setting up your reaction optimization analysis.
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3. The workflow

Launch Mgears from the Mnovautomation ribbon. The dialog with the usual six tabs will open.

MestReNova

Elucidation Chemometrics Binding Automation

@& @

Mgears| Mgears MyGears MyGears

k Viewer Workflows
T gears—
O® M

= | Input Processing Plugins Design E’ Qutput 'n- Settings

3.1. Input

ChromReaction OptimizatioiChromRO)analysis follows the general Mnova Gears workflow basedson
five-step setup, the first step beintpe choice oinput data. Mgears can read data from yddisk Database
or from RealTimeacquisition. In this guideve will work with data from disKirectories(please refeto the
Mnova Gears manudibr more details about other input types).

Click on the | button and select the data files to upload as yddain Directory.

9% Mnova Gears
2 Jiput | Pl processing  [@] plugins  [#] Desion  [Houtput L0 settings

0
Bl

. o —
Q Using Automatic Detection | 2= Experiments Selection

H Disk

| Main Directory: IC:}Users,l’Usuario,’DesI-rtop,l’Datasets{By Plugin/Chrom RO/Dataset/Input | Lo |
o Optional Directory: |
fa .

Use the Automatic Detectionmodeto detect you input files.

Experiment selectionis recommended if your data folder contains different types of dataifilerder to
restrict detection to GC/LC/MS and avoid analysis of other undesiretyfiiés In this casgyou must select
the GC/LC/MSxperiment type as shown below.

0®--

'El Input Processing Plugins Design E Output 'n- Settings

- o —
g |Q Using Automatic Detection :E Experiments Selection |

Main Directory: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Input
Optional Directory:

o

s}
%J.*J.D NMR

1H 13C 19F HSQC HMBC

] NOESY TOCSY ROESY H2BC Ccosy

£

.?c’ v GC/LC/MS, Chromatography UV/IR/Raman/Fluorescence Mnova Documents
71
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Important! ~ When usingAutomatic Detection make sure your data file extensi®)is includedin the
MaskManagerso that Mgearganrecognizethe appropriate filexorrectly.Otherwise you camrmanually add
your standardfile extensionor custom fileformatsand pressOK

0 Masks For Automatic Detection Itj;a %
sset/Input Standard Formats
——— | nMR(FID): fid, ser, *.jdf |
1 NMR(Spectrum): ‘lr, 2rr |
1 coiems: JNC001.DAT, MSD1.MS, analysis.baf, *.Icd|
pctments Chromatography: ‘*.cdf, *.asc, *.lcd, *.raw I
UV/IR/Raman/Fluorescence: ‘*.jdx, *.spa, *.spc |
41 | Structures: ‘*.mol, *.sdf, .cdx | -
— 4| Expert > :l - |5
]
- ordd Back to Default :l/ S
Filt Custom Format ion Date -
j Masks: I I
1| saiptto Open File | | Filter by Name Only
pping file.cs bstring Matching 0
rort Settings o s @Cance\ oRun

Using aMapping fileis convenien{but optional)when input files are listed in &t or .csvdocument along
with other metadata. Mgears will map the information found in the filevidedwith the information found
in the selectd input directory (on Disk, DB, or RT folddig.add and use #Mapping file, click on theFilter
icon at the bottom lefthandside of the Mgears dialog.

Filter
" Red ‘E?: Load Settings ‘E‘.‘ Save Settings m Import Settings ﬁ Export Settings @ Cancel ° Run

dick on' = and upload yourtxt or .cswdocument with the data and parameteysu wantto work with.

Y iltering String: Regy ion | | Filter by Name Only
Filter | Mapping File: ... | || Substring Matching ﬁ
” Resume § Load Settings gs Save Settings ﬁ Import Settings ﬁ Export Settings @ Cancel ° Run

Now, click ona to set upthe parametersto read the mapping fileThe Advanced Filtering Optiondialog
will open.

Y Filtering String: Regular Expression Filter by Name Onl
Filter Mapping File: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Mapping file.csv ... | |v| Substring Matchin
"Resume ‘;‘: Load Settings # Save Settings ﬁ Import Settings  ~ ﬁ Export Settings  ~ @ Cancel °R
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In the Advanced Filtering Optiondialog, you must set the column with the data file names for matching. You

can either indicate the number of the column directly by clickinghimbox1 -/, oropen the assistarI to
visualize the CSV and select the corresponding calasehown in the imge below Click onOKto save the
selection.

Note. IntheCSV column Detectiodialog,only the first 10 rows of the filtering file will be loaded.

@ Advanced Filtering Optio... 7 X
Column for Matching: 12
Starting Row: 2 1 % CSV Column Detection ? X
| Read until Row: - Click or Select column with values for: Name for Matching
Allow Gaps in Results 1 2 3 4 5
Read Column with the Position in the Well Plate 1 File nam femperat... Catalyst Solvent Wellplate
S - 2 Reaction-01 0C NaBH3(CN) EtOH Al
Column: 3 - E:
3 Reaction-02  20C NaBH3(CN) EtOH A2
Read Column with ID of Compound
4 Reaction-03  0C NaBH3(CN) THF A3
Column: 1 < B 5 Reaction-04  20C NaBH3(CN) THF Ad
Read Column with SMILES Compound 6 Reaction-05 oc NaBH(OAG)3 FtOH AS
Column: 13+ E“‘ 7 Reaction-06  20C NaBH(OAG)3 THF AG
8 Reaction-07  20C Ti(OiPr)4 - NaBH4 ~ THF AT
OK Cancel
9 Reaction-08  40C TI(OIP)4 - NaBH4  THF A8
10 Reaction-09  20C Ti(OiPr)4 - NaBH4 ~ THF -EtOH A9
Column 1 selected EYP conce

Important! Remember thatn order to be correctly read by Mgears, the CSV separ&domma,
semicolon, tab, or vertical linshould be configured iBettingstab (in this case, the CSV is usagomma as
a separator, therefore we select the comma in Bettings.

0@ Mnova Gears
'El Input Processing Plugins Design E Output ﬁ' Settings
General

v| Verbose Log
Autoload Results in the Viewer when Finished
Autoload Results in the Viewer on-the-fly

Copy Files Only
| Expert
Debug Mode (Execute All Process in Foreground) Auto Attach Traces
Debug Log Allow Events

CSV Separator .

Notifications
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(o

Other filtering options can be configured for the mapping file. Yoy foarexample set the Starting Row at
which matchingshouldstart, decide whether tdReadUntil a specific row, oAllow Gapsin the results.

Thewell plate position(Al, A3...) caalso be matched.

v| Read Column with the Position in the Well Plate

Column: s T B

Read Column with ID of Compound

ik

Column: 1

Read Column with SMILES Compound

Column: 132 [

OK Cancel

Once yo@e completedconfigurating your filtering options, click @K

You can novperform an automatic inspection of the selected directory by clicking, = to check if your

input fileshave

beerfound andfiltered correctly.

0@ Mnova Gears

'Z‘ Input @ Processing @ Plugins Design E Output -Q Settings

[47] Disk

Q Using Automatic Detection ;g Experiments Selection

[C:lUsers/Usuaﬁo,’Desktop/Datasets,’By Plugin/Chrom RO/Dataset/Input

%l neriments Found: 10

List of detected experiments:

*Result filtered using file: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Mapping file.csv(Using Column: 1 Delimiter: ,)

Experiment: REACTION-01

MS: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Input/Reaction-01.raw/_FUNCO01.DAT
Position: Al

Experiment: REACTION-02
MS: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Input/Reaction-02.raw/_FUNCO01.DAT
Position: A2

Experiment: REACTION-03

MS: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Input/Reaction-03.raw/_FUNC001.DAT
Position: A3

Experiment: REACTION-04
MS: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Input/Reaction-04.raw/_FUNCO01.DAT
Position: A4

Experiment: REACTION-05

MS: C:/Users/UsuariofDesktop/Datasets/By Plugin/Chrom RO/Dataset/Input/Reaction-05.raw/_FUNCOD1.DAT
Position: AS

Experiment: REACTION-06
MS: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Input/Reaction-06.raw/_FUNCO01.DAT
Pasition: A6

Experiment: REACTION-07

MS: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Input/Reaction-07.raw/_FUNCO01.DAT
Position: A7

Experiment: REACTION-08
MS: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Input/Reaction-08.raw/_FUNCO01.DAT
Position: A8

Experiment: REACTION-09

MS: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Input/Reaction-09.raw/_FUNCO01.DAT
Position: AQ

Experiment: REACTION-10
MS: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Input/Reaction-10.raw/_FUNC001.DAT
Position: A10

Input folder

Reaction-01.raw
Reaction-02.raw
Reaction-03.raw
Reaction-04.raw
Reaction-05.raw
Reaction-06.raw
Reaction-07.raw
Reaction-08.raw
Reaction-09.raw
Reaction-10.raw

OK

Main Directory:
@ Optional Direc|
P/N312R1.1
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3.2. Processing

In the Processindab, you caroptionallyupload a script to apply customized processing options.

o@ Mnova Gears
-El Input E] Processing @ Plugins Design B Output 'a' Settings

Solvent

Blind Regions

Processing Templates
NMR Advised Processing
v| Apply NMR Advised Processing .?. Advised Processing Settings
v| Scripting:
Starting Script:
Processing Script:

Script for Renaming Groups:

Inthis analysiswe will not be setting up anrocessingptions.

3.3. Plugins
In the Pluginssection, select and add théhromReaction Optimization plugin.

9 Mnova G
= | Input @ Processing Plugins Design B Output Q-Sem‘ngs

iii VEtify : qz
T dd
&@ Concentration A

.:% Purity Ren’ove
i':ﬁ DB Search

e -
a@ SMA New

_ Custom Plugin
&# QC Profiling

o -_
= .
@ Multiplet Report B

IUPAC Name Custom Plugin

= =5,
& MS Scan N

- Chrom Reaction Optimization
N Peak Report Plugin Settings

&7 Mpublish
.éﬁ B2ADF Converter

&# Chrom Reaction Optimization a |
% MS Best Method I

”Resume g Load Settings % Save Settings ﬁ Import Settings ~ ﬁ Export Settings ~

P/N312RL.1 Pagel0of 36
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Then, click o€hrom Reaction Optimization Plugin Settinigsconfigure your analysis and report parameters.

Jutput ¢' Settings

’ |iéﬁ Chrom Reaction Optimization 6 |
Add

4

Remove

+

New
Custom Plugin

Delete
Custom Plugin

=,
g
Chrom Reaction Optimization
Plugin Settings

s v ﬁExportSettfngs v ®Cancel °Run

A dialog withfour tabsshouldappear.

3.3.1. Thelnputtab

In the Input tab, you must declare the chemical reaction components that need to be monit&@deach
component, you must provide at least one of the followindgdal.file, SMILE®ode,molecularformula, MZ,

or aRetention Time (RT)This information will be usedtidentify and assign chromatogram peaks to the
components, so the choice of the information provided in this regard is critical to an accurate assignment.

Click or * to add a reaction component.
% hrom Reacti
w (2

Input Analysis Quality Controls Qutput
Reaction Components

‘Name Type Mol File Smiles Mol Formula MZ RT  Color External Calibration |

[

Ccsv
CSV File: C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Mapping file.csv

OK Cancel
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Note. The first time you click on thadd button you wil get a message informing you that changes in fthe
reaction components may affect the analysis formulae used in the evaluatidrthe output configuration
Make sure to review those and amend them according to your changes before launching the analysis

Analysig

b Compong o The applied changes can affect the number of

terms available for the formulas evaluation and
output configuration. We recommend to review
these configurations in their respective tabs, i.e.
Formulas and Input/Output.

Name = Typd i Calibration

Note: This message will be shown only once.
Keep in mind that modifications in the Reaction
Components table or the Unknowns settings can
impact the terms available for output and
formulas.

OK —

e: No CSV Input

A new line is addedb the table. Fill in theName and Type of the compoundyou wish to monitor. The
compound can be a reactiostart material, product, byproduct, or aninternal standardthat will serve for
relative quantificationWhen a compound is known but undesired or uninterestintie analysis, it is possible
to set itk aigndrecE andin this waythe peaksfrom that compound will be excluded from the analysis.

Input Analysis Quality Controls Output
Reaction Components

Name Type Mol. File = Smiles Mol. Formula MZ RT  Color Externa

Start Material
Product
By Product

Internal Standard

Ignored

Note. Duplicate component names are not allowed within this system. Whenever you attempt to input the
same name twice manually, a warning messagepnoinptly appear to alert you. Likewise, if you happen to

be using older settings that contain duplicated component names, you will receive a warning message when
loading these settings into Mgears. This message will inform you that the duplicated natnedmasplaced
by another to ensure the uniqueness of component names within the system.

When adding a new component When loading old settings

Q Informatic Q@ Waming b4
- ) Duplicated component names were detected. Following

o Name P3 is already used ! components were renamed:

Index 4 from Solvent to Solvent_2
OK

Open ChromRO settings and correct this component and the
output related to it if needed

OK
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Completethe table rowby enteringthe information that will be used for peak assignment and quantification

To add a Mol.file, simply doubldick on the cell. A dialog will open, allowing you to browse your files and
select the Mol.file. Once you've selected your file, diék and thefile path will appear in the cell.

To delete a previously added file, yoancclick or€d, then presOK

Input Analysis Quality Controls Output

Reaction Components

Name Type Mol. File Smiles Mol. Formula MZ RT  Color External Calibratic
1 SM Start Material v | o 261.38 -
\»S Double-click
2 p1 C;J = ] R ! ne i POEPR [I—
® Sel
3 P2
C:/Users/Usuario/Desktop/Datasets/Structures/Others/New folder/catechin.mol 9 1
4 P3
+ Cance
-_—
Input Analysis Quality Contrals Output
Reaction Components
Name Type Mol. File Smiles

1 SM Start Material s !

To add sSMILE®ode,molecular formulg MZ, or aRetention Time (RT)imply type your value inside the
corresponding cell.

When providing aMol.File, SMILESor Molecular Formulg the component is matched using the Molecule
Match feature. When providing an MZ, the component is matched using the main peak of the auxiliary EIC for
that MZ.

In cases where a particularly stringent assignment method is needed, you can provide tithrange and

an MZ or molecular formula for a component. In this scenario, the RT information takes precedence, and
matching MZ peaks must fall within the specified RT range to be assigned. This approach helps eliminate false
positive MZ matches.

Detection method considerations:

Fordetection and peak assignmeby masgi.e., when astructure, a SMILES code, a molecular formarlan
MZvalue is providedor matching, you will need to:

1 Make sure that thecomponent is ionizing properly. If ionization is poor, it is recommended to set
detection by RT.
1 Use theMZof the strongest ionization. In some cases, the strongest ionization is a fragme npetaba
(e.g., for Bocprotected compounds, MBoc = M100).
 Check that the selectet1ZF 2 NJ | 02 Y LR y Sy {jthat rb otheSdorfpbuimia li®edydo o A ®
givethe samefragmentationpeak).

Otherwise you can define & Tor an RT rangdor detection and peak assignment

P/N312RL.1 Pagel3of 36
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A Colorcan be attributed to each component. This color will be used in the results file to highlight the peaks
in the spectra, and to designate the compound in the graphics showing the composition of the samples (e.g.
Pieand BarChars).

ChromReaction OptimizatignStarting guide

Input Analysis Quality Controls Output
Reaction Components
Name Type Mol.File Smiles Mol Formula  MZ RT  Color External Calibration
1 SM Start Material » 261.38

When requiring an asolute quantification it is possible to add an external calibration output file or a
calibration value to be taken into accountcalculations. To do sopdble clickon thecell

Input Analysis Quality Controls Output
Reaction Components
Name Type Mol. File = Smiles Mol. Formula | MZ RT  Color External Calibration ‘
1 SM Start Material e 261.38 .l ‘I
-

Double—cl#ck

A new Calibration dialogwill open. Here, you can

- Selet and add aChromCalibrationoutput file (aJSONile): calibration informatiorwill be imported
and used in the current analysis.

. . 2 . . .
% Calibration ‘ X ] allComponents_calibration.json

Calibration Type

None

GZFeIeLt from Qampound_lw_calibraﬁan.json Load file

Manual 1.00

Use for all components

Vg

2

External Calibration

) allComponents_crossValidation.json
|| calibrationResults.json

|| Compound_148_calibration.json e
| | Compound_357_calibration.json

| | Compound_505_calibration.json

| crossValidationResults.json

Fs

RT G
‘C:/Users/Usuario/Desk‘top/Resu[ts/MSCaIibration/Compound_148_ca|ibration.json%

5 Cance
CSV Input/Output Controls
ol. Formula  MZ
261.38
P/N312R1.1
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- Manually enter a calibration valu&his valuds the gradientof a Peak Areas. Concentration plot
When using this optiorthe calculation of the compound concentratiomachievedby dividing the
Peak Area by thgradient

gu Calibration ? X

Calibration Type
None

Select from file Load file

@anual 2.00
Use for all components b

les Mol Formula MZ RT  Color External Calibration

261.38 -2 o
[

To remove a previously added calibration file or value, checlthee option, thenOK You can also
checkthe Use for all component®sption if you want todeleteall calibration information eonce

R Calibration ? X

Calibration Type

GZ|None

Select from file Load file

Manual 1.00

se for all components

]fﬂeeded 3 Cancel

Complete your components table by repeating all the previous steps.

You can always delete unwanted components from your tableebgcting the row andalicking on =, or
you can otherwis@dit the variouscolumnsin the tableas needed.

Input Analysis Quality Controls Output
Reaction Components

Name Type Mol. File = Smiles Mol. Formula ~MZ RT  Color External Calibration
1 SM Start Material > 261.38 -
2 P1 Product = 296.2 -
3 P2 By Product = 255.04 -
4 Ignored = 1.2870 -

+

=l

In the CSV section, the path to the GRApping filewill be displayedf one has beemiploaded in theMgears
Input tab. If no file has been uploaded, thissectioh @ & ab2 ./ { £+ Ly Lddzi ¢

P/N312RL.1 Pagel5of 36



ChromReaction OptimizatignStarting guide "

3.3.2. TheAnalysidab

3.3.2.1. The LC/MS Evaluation tab

In the LC/MS Evaluation tab, the initial step involves configuring the chromatogram extraction preferences.

To get started, click on th&dd button +

Parameters

, Which will open a dialog box containing tl#romatogram

Selectthe analytical trace typeT(C,DAD, DAD range, PD# otherrelevanttrace type) for chromatogram
extraction Then,decide whether you want to perform chromatogram alignment automatically or manually.
We strongly recommend opting for manual alignment. In the case of manual alignment, you will introduce a
specific value, which will be applied to the chromatogram to aligvith TIC. (Please refer tohis article to

see how you can calculatiee time-shift required to align chromatograms manuaklijth Mnova).

0®

Input Analysis Quality Controls Output
LC/MS Evaluation Unknowns Formulas

Chromatogram

Add parameters to define analytic chromatogram! /%
Peak Detection= -

Q

; @
ce RT R
Extraction
Components
TIC
Auxiliary EIC
DAD 200.00 nm < Toleranct (0.50 nm =
RT alignm — - - ~
DAD range 200.00 nm ~ 240.00 nm
* PDA
Other Trace
Alignment OK Cancel
¢ Manual 0.000 min  ~

Auto

Simple auto alignment

Apply Trace Baseline Correction

OK Cancel

In thisdialog it is alsopossible toApply Trace Baseline CorrectioifheFilter and Smooth Factorcan be set
manually by(1) typing the value, (2) using the cursor, or automatically by (3) autodetection.

v Apply Trace Baseline Correction

Parameters

Fite T autodetea

Smob Factor: < 3
R 1 -| v Autodetect
10° 10°

Once you have adjusted your chromatogram parameters to your satisfaction, remember t@Klcksave
your settings.
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In the main LC/MS Evaluation tab, you can configure some other parameters related to the chromatograms.
For instance:
- If you wish to modify the peak detection parameters, you can accesBdhk Detection Optionby

pressing thisf‘}é button.

- Ifyou are using enassto assign a component, it will be necessary to setftbkerancefor the auxiliary
EIC extractions generated lthe automation.

-~

EIC Tolerance: 0.250 Da

- Ifyou are using a molecular formula to assign a component, you can access and madifyMaech

settingsby pressing this”® button.

- If you are using an RT or RT ratiget are defined prior to chromatogram alignmermheck theRT
alignment correctionoption to make sure those values are corrected.

| RT alignment correction

- Whenre-analyzinga dataset you can check thEorce RT Range as Integrated amg#ion to use the
RT range as the totakaction component peak widtht's important to note that this option is
accessible exclusively when initiating aargalysis from the Mgears result viewer as explained in the
Results section Enabling this option ensures consistent quantitation of a component across all
samples on the plate, as it uses the same peak range for measurement in every case.

Force RT Range as Integrated Area

3.3.2.2. The Unknows tab

Chrom RO allows you to evaluate and report unknown peaks found in your spectra. If you wighis; ylou
must enable theEvaluate unknownsoption and set the peal@rea threshold The unknown peaks will be
reported in the Mgears viewer, arttie reports generated by the analysis.

O{g Chrom Reaction Optimization Settings

w

Input | Analysis | Quality Controls  Output

LC/MS Evaluation Unknowns Formulas

Unknowns

IJ Evaluate Unknowns I

Report Unknowns in last CSV Columns

IArea Threshold 5%  ~ I

Additionally, you have the option tReport unknownsn last CSV column&Vhen this option is enabled, the
RT and areas of the unknown peakgach samplavill be added tahe last columns of the CSV output.
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3.3.2.3. The Formias tab

Within the Chrom RO tab, you have the ability to craft your own custom output values by creating formulas
based on the default outputs generated by the plugin. To get started with this pradiekson the pencil icon

Z to enter a new formula. Thiaction will open a new dialog box.

g

@
w 2]
Input | Analysis = Quality Controls  Output
LC/MS Evaluation | Unknowns | Formulas
Parameter Formula Decimals V4
%

LY 4 Parameter = Formula Decimals
El =
o

Cancel

oK Cancel

Inside the dialog box, click thAdd button * . This will insert a new line into the tabldit the parameter's
name as needed. Then, enter your custom formula in the designated space and decide howeatiamg/
places you want to display in the resulting value.

Q

o ¢
v 4 'arameter Formula Decimals
B - P1_Area/P2_Area
1 Ratio 2
%
OK Cancel

The formulas you create can only be generated using a limited set of parameters, including component areas
(and concentrations, if calibration data is available), as well as the total areatahaddncentration. To see

the available parameters for each analysis, click this Zn
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Please note that the total area or concentration does not include the Internal Standards, as they are not part

of the reaction. However, you can use the internahstard area or concentration for calculations.

G Custom Formulas Editor

Parameter Formula

SM_Area
SM_Conc
P1_Area
P2_Area
Total_Area
Total_Conc

Unknowns_Area

mmmmmmmmﬁﬂ

Total_Area_with_Unknowns

Tip . Aicking on an item in the dropdown menu will copy the parameter name to the clipboard, allowin
to conveniently paste it into the formula editor cell.

g you

After youhave written your formula, you catest its validity by clicking the checkmark buttolf the formula
is not valid, a warning message will appear, prompting you to make the necessary adjustments.

Q | ] Q

® Custor mu | © Cu
Parameter Formula Parameter Formula
D . P1_Area/P2_Area I:, . P1_Area/P4_Area
1 Ratio 1 Ratio
0 ‘ Q inforr

1 Validation of Formulas: T = o Validation of Formulas: =
+ Ratio: valid N Ratio: Formula has an error

OK

OK

3.3.3. The Quality Controls tab

In the Quality Controlstab, you can activate a series qfiality tests to identify various anomalous situations

that may require manual correction. Failed controls will trigger a flag for the samamdereport the
components or peaks that failed thest, facilitating a reviewby-exception approachThere are fie options
available which can be configured:

- Peak Not Assignedf enabled, a flag will beaisedwhen peakassignmentor a componenfails.

- Assignment Qerlap: If enabled, a flag will be obtained when two or more components are assigned

to the same peak.

- RT OutlieriIf enabled, a threshold must be defined (a factor of the Standard Deviation; xSTD).

is obtained when the distance [Rifean RT] exceeds the@epted threshold.
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- Multiple Peak in RT rangd his control is only available when an RT range is defined for at least one
component.If enabledaflag is obtained whemultiple peaks are detected in the specified RT range

- RT/MS Mismatch:This control isonly available when an RT value or range and a mass (SMILES,
structure, molecular formula, or mz provided) are provided for at least one component. If enabled, a
flag is obtained when the matched mz peak does not elute at the define RT or RT range.

Enablethe option(s) of interest, therdit the flag text andtlick on the color selection buttoto choose the
flag color. Click o@Kto save your preferences.

% i

w (2}
Input  Analysis | Quality Controls | OQutput

Individual wells controls

Peak Not Assigned Flag: |Undeﬁned - No MS signal ‘I [ |
v| Assignment Overlap Flag: [MULTIPLE_ASSIGNMENT | ]
v| RT Outlier Threshold: |> 3.0 STD | @ Select a color

X
Multiple Peaks in RT Range Basic colors
RT/MS Mismatch = =‘. ==QE )
I O
Overall well plate controls EEEEEN
O - 1 1 1 1 180
Peak RT Variation: |< 0.30 mi . EEEEE

Pick Screen Color

Hue: 0 % Red: 170 ©
Custom colors =
Sat: 255 .| Green: 0

val: 170~ Blue: 0
Add to Custom Colors HTML:  #aa0000
[ o || cnae

An additional control on the overall well plate is also availabite Accepted RT variationlf enabled, a
threshold must be definedand aflagwill be obtained when the spread (maxin) of the RT of a component
across all samples exceeds the accepted threshold.

Finalize your plugin settings setup by pressii{and move to the next step.

3.3.4.The Outputtab

Within the Output tab, you have the flexibility to customize the CSV output configuration to align it with your
specific requirements. To begin, you can choose whether to name this file in accordance with the results folder
youwill configure in the Mgear§utput tab or opt for the default naming convention, which is "results.csv."

Q

® Chrom Reaction Optimization Settings
w |
Input Analysis Quality Controls Output
Output
CSV File: (@) results.csv Use Folder Name

Configure Qutput
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Next, simply click o€onfigure Outputto access the dialog box where you can select which parameters to
include in youmutput. This action will open a new window, where each tab corresponds to a distinct source
of information. These sources encompass the outcomes of the automation process, data extracted from the
input CSV file (if is part of your workflow), and paramets derived from the raw datafile's metadata, typically
found in theParameters tablewvithin Mnova. For all three data sources, ywill have the flexibility to export

the valuego the output CSV file, the Mgears Viewer, and the HTML report

Note.
will allow you to configure the output CSV based on its structure, as is the case in thEsanal

If youhave added a CSV mapping file in thput tab, Mgears will automatically detect this file and

3.3.4.1. The Automation Variables tab

By default, this table will include:

- The Name of the sampleand the Well plate position informationif provided during the mapping file
configuration (in theVigearsInput tab).
- For each componerfother than Internal Standard or Ignoredmponentg declared in theChrom ROnput

tab:

RT

Area

%Area

Relative Area to the Internal Standar@f an Internal Standard is present)

Concentration(If there is a calibration for the component)

%Concentratior(If there is a calibration for theomponent)

Relative Concentration to the Internal Standar@df a calibraibn is applied to boththe Internal
Standardand component)

Q

@
Automation Variables CSV File Mnova Parameters Table
Parameter Output Column =~ Output Header Print to HTML -
1 Name 1 Name v Always
2 Well 0 Well Position
3 |SM(RD) D) SM (RT) v
4 | SM (Area) 6 SM (Area) Always
5 | SM (% Area) 7 SM (% Area) v
6 | SM (Rel. Area) 0 SM (Rel. Area) When an internal
standard is declared
7 ]SM (Conc) 0 SM (Conc.) . )
. If absolute quantification is
E:_/ 8 | SM (% Conc) 0 SM (% Conc.) required
@ 9 | SM (Rel. Conc) 0 SM (Rel. Conc.)
For each component —
10 P1(RT) 0 P1 (RT)
(] |11 P1area) 0 P1 (Area)
v
Test Output csv: Q oK Cancel

- For a component declared as Internal Standard (If present):

RT
Area
Relative Areglts value is expected to be 1)
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- Concentration(If there is a calibration for the component)
- Relative Concentratiorflts value is expected to be 1)

IS (RT) 0 IS (RT)
Always when an internal
IS (Area) 0 IS (Area) standard is declared
IS (Rel. Area) 0 IS (Rel. Area)
IS (Conc.) 0 IS (Conc.)
If absolute quantification is
IS (Rel. Conc) 0 IS (Rel. Conc.) required

- If an Internal Standard is preseithe Sum of relative areasf all componentss also included

Sum (Rel. Area) 0 Sum (Rel. Area)

- If the option to EvaluateUnknownsis enabled the Unknows Areatotal percentage ofunknown Peaks
areaanda text describinghe unknownPeaks[list of RT(%Area, mafe alsancluded

Unknowns (Area) 0 Unknowns (Area)
Unknowns (% Area) 0 Unknowns (% Area)
Unknowns (Peaks) 0 Unknowns (Peaks)

For eachParametet it is possible tawonfigure an Output Column and Output Headerand decidewhetherto
includethem in the HTML repor{Print to HTML.

To choose th®utput column you can either

A. Slect the cell and type thealue

0@ CSV Input/Output Configuration

Automation Variables | CSV File  Mnova Parameters Table

Parameter Output Column  Output Header
1 Name 0 Name
2 Well 0 Well Position
3 SM(RT) SM (RT)
gy |t M@ 0 Click and type value
m 5 SM (% Area) 0 SM (% Area)
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B. Doubleclick on the cell to open thESV Column Detectiamssistant and select the desired column

Automation Variables | CSV File  Mnova Parameters Table Automation Variables | CSV File  Mnova Parameters Table
Parameter Output Column =~ Output Header Parameter Output Column =~ Output Header
1 Name 0 Name 1 Name 1 Name
2 Well 0 Well Position 2 Well 0 Well Position
3 SMRD 0 oDoubIe-cIick 3 SMED 2 oM D
@ 4 SM (Area) 0 R SM (Area) @ 4 SM (Area) 0 SM (Area)
o@, SV

Click or Select column with values for: Output Column for SM (RT)
Note: Grey columns are already used

1 2 3 4 5 el
1 Name Column2  Column3  Columnd4  Column5 |
2
3
v
4 | »

3 Cancel

C. Click on this buttol = to automatically generateutput column values for all the parameters in the

table:
%
Automation Variables | CSV File Mnova Parameters Table
Parameter Output Column  Output Header Print to HTML el
1 Name 0 Name
2 Well 0 Well Position
3 SM(RT) 0 SM (RT)
gd’ 4 SM (Area) 0 SM (Area)
5 SM (% Area) (1] %
1 6 |r16m 0 Automation Variables CSV File Mnova POrs Table
7 P1(Area) 0 Parameter Output Column = Output Header Print to HTML =
D o T " 1 Name 1 Name
| 2 Well 2 Well Position
3 SM(RT) 3 SM (RT)
@ 4 SM (Area) 4 SM (Area)
@ 5 SM (% Area) 5 SM (% Area)
@ 6 P1(RT) 6 P1(RT)
7 P1 (Area) 7 P1 (Area)
D A __P1 (% Areal a P1.[% Araal Bl
Test Output csv: Q oK Cancel
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If you already have assignedrtaincolumns toother parametersin the other tabs CSV Filand/or

Mnova Parameters Tab)lea message will appear to inform you th&etautomatic assignment will

start right after the last assigned colurras seen in the image below.

Automation Variables  CSV File Mnova Parameters Table
Parameter Output Column ~ Output Header Print to HTML -
1 Name 0 Name
2 Well 0 Well Position
3 SM(RT) 0 o
¢ |4 SM(Area) 0
EU o The last assigned column in CSV or Parameters
|5 SM (% Area) 0 Tables is 8. The columns will be assigned starting
1 HH after this column. Do you want to proceed?
6 P1(RN 0
Yes No
0 7 P1(Area) 0
8 P1 (% Areal n _P1 (9% Araal ﬂ
Test Qutput CSV: Q oK Cancel

To clearOutput Columnvalues,you can press this buttc &
To edit theCS\Output Header,you must select the cell and type the header of your choice.

0@ CSV Input/Output Configuration

Automation Variables |~ CSV File  Mnova Parameters Table

Parameter Qutput Column =~ Output Header

1 Name 1

2 Well 0 well fosit Click and type header

To include the parameters to the HTML report, tick the corresponding box iimgdeolumn.

You carguicklyselectunselect all parameters using thettons = / o respectively.

Automation Variables CSV File Mnova Parameters Table
Parameter Output Column  Output Header Print to HTML -
1 Name 1 Name v
-
2 Well 2 Well Position
3 SMI(RN 3 SM (RT) v
Ed. 4 SM (Area) 4 SM (Area) v
5 5SM (% Area; 5 SM (% Area
™ ( ) ( )

Note. The Automation Variablestab will be updated whenever a component is added or modified in
Reaction Components tablef the plugin.

In this analysisve will use the following configuration for thutomation Variables
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Q

©
Automation Variables = CSV File  Mnova Parameters Table
Parameter Output Column  Output Header Print to HTML -
1 Name 1 Name v
2 Well 0 Well Position
3 SM(RT) 5 SM (RT) v
Eﬁ 4 SM (Area) 6 SM (Area)
% 5 SM (% Area) 7 SM (% Area) v
6 P1(RT) 0 P1(RT)
7 P1(Area) 0 P1 (Area)
D 8 P1.(% Areal n P1_(% Area) | ¥
Test Output CSV: Q OK Cancel

3.3.4.2. The CSVFiletab

Here you can manually add other parameters included in your input mapping file to the output CSV. Click on

the add button, + A new row will be added to the table.
Click and edit the parameter namaput columnandHeader, andOutput columnandHeader, etc.

Enable thePrint in Viewer/HTMLIif you wish to include the parameter to the viewer and the HTML report.
The selected parameter will be added in thetadatatab of theResults sectioin Mgears Viewer.

Repeat the workflow to add all the parameters you wish to include.

Q
e
Automation Variables CSV File Mnova Parameters Table
Input CSV File
Input CSV File: |C:/Users/Usuario/Desktop/Datasets/By Plugir ym RO/Dataset/Mapping file.csv

Parameter Input Column  Input Header Output Column = Output Header Print to Viewer/HTML

o el 0 o Edit

OAdd + all parameters needed
Q
(]

Automation Variables CSV File Mnova Parameters Table

Input CSV File
Input CSV File: |C:/Users/Usuario/Desktop/Datasets/By Plugin/Chrom RO/Dataset/Mapping file.csv

-
Test Output csv: Q Parameter | Input Column | Input Header Output Column Output Header Print to Viewer/HTML
9Catalyst 3 Catalyst 3 Catalyst v
2 Temperature 2 Temperature 2 Temperature v
3 Solvent 4 Solvent 4 Solvent v
-—
Test output csv: Q oK Cancel

You can always select a row and clict.Z.. to remove an entry.
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3.3.4.3. The Mnova Parameters Table

To include a parameter from thdnova parameters tablén the final report, a datafile must be open in Mnova

(2). Click on the add butto ¥ (2). The program will collect the Mnova parameters from the active spectrum
and display them in a new dialogel&ct the parameters you want to eag (3) and click orOKto save your
choiceq4). The selected parameters will appear in the table as shown b&aw

Add a value for th&utput column, edit the Output Header, and enable printing the results in the Mgears
viewer and HTML report if neede

/@] Document 1* o An Mnova datafile must be open

%

Automation Variables C5V File Mnova Parameters Table

Parameter  Output Column  Output Header Print to Viewer/HTML :
1 Acquired Date 8 v Acquisition date ;
b Add a value ’
% Select the parameters to export ? X Parameters retrieved from
@ - P— —1| the active document_
O |1 .Data Path
* e 3
3 Sample Name ;
Test Output Csv: Q 4 Sample ID oK Cancel
5 Task Code
6 Job Code
7 Title
8 Description
9 Comment
10 || User
11 Operator
12 Submitter ﬂ
4 Cancel

You can alwayselect a parameter angress = to removeit from your CSV output.
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Now that youhave completedhe CSV Input/Output configurationyou can lick on X at the bottom left
handside of the configuration dialo@ view a simulation of theutput CSVAn overview of the CSV output
will be displayed. The columns that will contain automation data are colored grey.

&

[4

Test Output CSV

aﬁ CSV Column Detection ? X

Overview of Test output csv file using file undefined as example. Columns that will be printed by the automation are colored

1 2 3 4 5 6 7 8 9 10 -

1| Name Temperat... Catalyst Solvent SM (%) SM (RT) SM (Area) Rcquisitio... [Column9  Column10

v

Automation variables  Mnova parameters Cancel

3.4.Design

In the Designtab, you canuse Mnova layoutemplates to produce finatustomizable repogor evenselect
your own scrips.

3.5. Output

Choosea directoryto whichMgears canavethe analysis results.

Optionally, enable thédd Nickname to the Results Foldand type the nickname of your choice

Enable theMinovadocumentcreation to be able to review the resulting spectra in Mnova
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