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SMILEQ plugin

The SMILEQ plugin enables quantitative NMR analysis within JASON. It allows you to
obtain the results of purity and molar concentration analysis of the analytes in a sample
using an internal standard or external standard method. The plugin is compatible with
JASON ver.3.2 or higher, and requires an additional SMILEQ license alongside the main
JASON application. Also, the automatic work flow that is from measurement and
generating report will realized to link with JEOL NMR software Delta (after ver. 6.1).

In Chapter 1, how to activate the SMILEQ plugin and each tool in SMILEQ plugin will be
explained.

In Chapter 2, to be described about SMILEQ widgetl that set the analysis condition.
In Chapter 3, to be described about the preparation for gNMR analysis

In Chapter 4, to show the actual procedure about gNMR analysis that is realized by
SMILEQ.

Finally, In Chapter 5, how to create the various report will be explained.

This document is intended to give the user an overview of the SMILEQ plugin for
JASON. It is assumed that JASON is running under the Windows operating system.

Page 4 of 46 SMILEQ for Windows



SMILEQ User Guide V4.0

1 Activate SMILEQ plugin

To get started with SMILEQ, you need to activate the plugin.

Activation is from starting to install and get the license for the plugin. Please have your
SMILEQ plugin license key before the activation proceeding.

If you don’t have license for SMILEQ, please start the procedure from the below process.
1. Copy the Computer ID by clicking on the ‘Copy’ box.

2. Visit https://www.jeoljason.com/ and select either a SMILEQ trial
(https://www.jeoljason.com/try-our-software/) or purchase a SMILEQ plan
(Academia: https://www.jeoljason.com/academia-plans/ or Industry
https://www.jeoljason.com/industry-plans/)

3. Enter the Computer ID in the form on the trial page for SMILEQ trial or in the
checkout form for a SMILEQ purchase.

4. You will receive an email, please verify your email address. Once this is
completed, your License key will be emailed to you.

1.1 Start Plugin Manager

Select the Plugin Manager from the Main Menu, as shown in Figure 1.

) Untitled - JASON

|
Main Menu —@ New >

B W Open... Ctrl+0
ﬂ Save As...
*« & Print.. Ctrl+P
A B PageSetup... .
¥ Settings...
(o

Plugin Manager — B e

Online Help... F1

iy
A © About JASON...
Close Ctrl+F4
/

X

Figure 1: Start Plugin Manager

1.2 Install SMILEQ Plugin

Check the SMILEQ Plugin checkbox and click the OK button, as shown in Figure 2.
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& Plugin Manager ? X
Plugins.
Name Properties Action
] MAGRES File Filter Plugin  disabled: no; auto-updates: no None
] pNMRSim Plugin disabled: no; auto-updates: no None

[] SIMPSON File Filter Plugin disabled: no; auto-updates: no None

Advanced = OKbutton ™55 | Concel

Figure 2: Start Plugin Manager

1.3 Accept Restart Dialog

After pressing the OK button, the dialog box shown below will appear. Click OK and then
restart JASON.

JASON Restart Required x

I It is necessary to restart JASON for the changes to take effect.

Figure 3: Restart Dialog

& When you update to a new version of JASON, if necessary, you might need to turn
the SMILEQ plug-in off in the plugin manager, restart the JASON and then turn the
SMILEQ flag on again in the plugin manager.

1.4 Activate SMILEQ License

If you have not previously activated the SMILEQ plugin, the first time JASON is opened
after installing the SMILEQ plugin, the JASON Plugin Licenses Dialog window will open,
as shown in Figure 4.
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) Jason Plugin Licenses Dialog X
Plugin name | SmileQ Plugin v License Type | Trial v
Computer ID L G . - * ¢ . 1| [ Copy l
License key | |

Failed to connect to the server due to network error.
You do not have a valid license,

Any query, please contact support@ijeoliason.com
To request a trial license, please:

* Copy the above computer ID

*Register at https: //www.jeoljason.com/try-our-software with the ID.
To activate the trial license, be sure

*Have internet connection.

* Input/fpaste your license key

*Click the Activate button

Activate Cancel OK

Figure 4: JASON Plugin Licenses Dialog (before the setting)

1. Copy and paste your SMILEQ license key into the license key box.

2. Select the Plugin name (SMILEQ Plugin) and the License Type (Commercial or
Trial).

3. If you select Commercial for the License Type, select the appropriate item from
the Company Type and Term pull-down menus. Finally, enter the license key in

the box.
£ Jason Plugin Licenses Dialog X
Plugin name | SmileQ Plugin v License Type | Trial v
Computer ID E ‘.] [ Copy ]
License key |: |

Status: valid license key pattern.

Activate | | cancel | oK
JASON Plugin Licenses X
Plugin name | SMILEQ Plugin License Type | Commercial v

Company Type | Industry V| Term | 1Year V‘ Usage for [Single ~

ComputerD | Wi ¥ il A e b S 47 Mt T e | [ Copy |

Licensekey [abcdef-abcdef-abedef-abedef-abcdef-abede] |

Status: valid license key pattern.

Activate Offfine| | Activate Cancel oK
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Figure 5: JASON Plugin License Dialog (after the setting)

& Copy and paste is recommended for the license key.
& If a valid license key is entered, [Activate] is activated.

4. Click the [Activate] button to activate the license key.

& If online activation is not possible, select ‘Activate Offline’ in the JASON Plug-in
Licensing dialog, and follow the instructions on the next screen to create a
‘Request Token'. Click the "Request Token" button and a file will be created,
please send the following file (.dat format) found in C:\Users\<user
name>\.jeollicense folder to support [support@jeoljason.com).

(Example email)
Subject: Offline Activation Request (SMILEQ)

Body: License Key and Request Token

& You will receive a ‘Request Token’ from JASON support team. Follow the
instructions in the email to proceed with offline authentication

1.5 Re-open JASON

After successfully registering the SMILEQ plugin, the functionality can be accessed
using one of the context panels on the left-hand edge of the frame.

Like the other NMR tool widgets (e.g., View and Processing), the SMILEQ panel requires
NMR data to be loaded onto the canvas. The SMILEQ widget will appear automatically
when appropriate data is selected.

&) untitled 2 - JASON

e | g|SMILEQ
sz
=l
g
@[ 2| AnslsisMode: Intemal Standard
» e Analyte Details
Name butylparaben

B 3 Molar Mass (g/moh

L E| Mass(mg) 911133

& 5 Reference Details
KN
v View
v Processing o
v Analysis
v Parameters Lons
v SMILEQ L)
€3 ResetAll ble

& [ calc | Posppm) | start (opn
Figure 6: SMILEQ context menu and panel
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Figure 7: SMILEQ Widget
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The SMILEQ widget is used to set the parameters for gNMR analysis, as is shown in

Figure 8.

Save Analysis file
Load Analysis file

Analysis mode

Analyte Information Input area

Reference Information Input area

Target Signal Table area

Calculation Option area

—

——
—

SMIlEQ;

]

Report Editor
® Multispectrum SMILEQ

(D@ &)«— sMILEQ Settings

Analysis Mode : | Internal Standard

Analyte Details

Name

Molar Mass (g/mol)

Mass (mg)
Mixed Analytes

Velume (ml) | ‘

Reference Details

Name

Purity (%)

Molar Mass (g/mol)
Mass (mg)
Molarity (mmol/L)

|
| Volume (mL) | |
\

Target Signal Table.

Calc | Pos (ppm) =

Start (ppm)

End (ppm) % Nuclei

Calculation Options
Method ® Sum

Decimal Places 2

Apply

) Peaks

Figure 8: SMILEQ Widget

Page 10 of 46

SMILEQ for Windows



SMILEQ User Guide V4.0

Analysis file Load/Save Buttons to load/save analysis template files.

SMILEQ Setting The SMILEQ settings tab allows the user to define the paths
where various configurations files are stored, and adjust
parameter mapping information. The details will be explained
section 3.

Analysis Mode Determines what information is entered into the SMILEQ panel
depending on the type of analysis required.

Analyte Information Input Area Area for defining the sample information required for
quantitative analysis. This area is not shown for “External
Standard - Reference” samples.

Reference Information Input Area Area for defining the reference compound information required
for quantitative analysis. This area is not shown for “External
Standard - Analyte” samples.

Target Signal Table Area Area for entering the number of resonances in the spectrum
and whether they are should be used for quantitative analysis.
These resonances can be defined as either Multiplets or
Integrals. The multiplet and integral analysis tools available in
JASON are used to generate the entries in this table.

MultiSpectrum SMILEQ The MultiSpectrum button allows to perform the batch qgNMR
analysis across multiple analyte spectra.

Report Editor The Report Editor button allows to perform generating various
types report.

Mixed Analyte To perform a mixture analysis, check the Mixed Analyte button.

2.1 Analysis Mode

The SMILEQ plug-in supports analysis using both the internal standard method and the
external standard method.

In the analysis mode, select the mode appropriate for your analysis purpose from
“Internal standard method", "External std - Analyte", or "External std - Reference". This
must be set for each spectrum, so select the spectrum to be analyzed and choose the
correct analysis mode.

Ld)l=] 3 &) |3 /Analysis (LLLERE Internal Standard
I Analysis Mode : | Internal Standard - I Analyte Details External Std - Analyte
Analyte Details \ External Std - Reference
Nama J

Name

Molar Mass (g/mol)

Mass (mg) Volume (mL)

Figure 9 Analysis Mode
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2.1.1Internal Standard

Select the spectrum to be analyzed and set the analysis mode in the SMILEQ widget to
"Internal Standard ", then you can set the analytical sample information, reference
compound information, and analytical signal information in the SMILEQ widget.

2.1.1.1 Analyte Information Input Area

SMILEQ B
w| B =|Rls ik o]
a
Analysis Mode : | Internal Standard >
Analyte Details

Name

Molar Mass (g/mol)
Mass (mg) Volume (mL)

Mixed Analytes

Figure 10: Setting of Analyte information Input Area

Name Enter a sample identifier in the “Name” text field.

Molar Mass  Enter the molecular weight in the “Molar Mass" text field in units of g
mol™.

Mass Enter the weight of the sample in the “Mass” text field in units of mg.

Volume Enter the volume of sample in the “Volume” text field in units of mL.

This value is only required if molarity results are needed. The volume
parameter entered here is the volume of solution in which the analyte
sample was prepared, not the volume in the NMR tube.

& The “Name”, “Molar Mass” and “Mass” or “Volume” fields must have values
entered in order to perform the quantitative analysis. To obtain the molar
concentration based on reference information, enter only the molar mass.

If the information is included in the NMR data (FID) that you read, it is possible
to set these values automatically. Please refer to 3.2.3 Parameter Mapping.
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2.1.1.2 Reference Information Input Area

Reference Details

Name v @
\ Reference Editor

Purity (%)
Molar Mass (g/mol)
Mass (mg) 1.121 Volume (mL)

Molarity (mmol/L)

Figure 11: Setting of Reference Information Input Area

Name Select a reference substance from the “Name” combo box.
This drop-down list can be edited using the Reference Editor button.
See section 2.2 Reference Editor for details.
When a reference is selected, the values for purity (Purity (%)) of the
reference compound and its molar mass (Molar Mass (g mol™)) are
automatically loaded.

Mass Enter the weight value of the reference in the “Mass” text field in units
of mg.
Volume Enter the volume of sample in the “Volume” text field, if molarity

results are required. this is the volume of sample prepared, not the
volume of the NMR sample itself. For Internal Standard
measurements this is the same volume as for the analyte, and will be
populated automatically.

& The “Name” and “Mass” fields must be completed in order to perform the
analysis. To use the molar concentration, enter “Molarity” instead of “Mass”
and “Volume”. If the information is included in the NMR data (FID) that you
read, it is possible to set automatically. Please refer to 3.2.3 Parameter
Mapping.

2.1.2 External Std - Analyte

Select the spectrum to be analyzed and set the analysis mode in the SMILEQ widget to
"External Standard - Analyte", then you can set the analytical sample information,
reference spectrum, and analytical signal information in the SMILEQ widget.
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e®
o |8 | &

Analysis Mode : | External Std - Analyte x

Analyte Details
Name

Molar Mass (g/mol)
Mass (mg)

Mixed Analytes

Reference Spectra

Volume (mL)

/| #1 Standard_DMS02-1-1,jdf

-- No Checked --

/| 22 Standard_DMS02-2-1,jdf
W/ #3 Standard_DMS02-3-1,df

Show in quantity table (®) Avg. Refs

Correction

Each Ref #4 Analyte_BA-1-1,df

Vv Al

I PULCON | All

Receiver Gain

Temperature

SOLCOR

Pulse Length

/ \/ \

Figure 12: Setting of External Standard - Analyte information- Input Area

Name
Molar Mass

Mass
Volume

Reference Spectra

PULCON

SOLCOR

Enter a sample identifier in the “Name” text field.

Enter the molecular weight in the “Molar Mass” text field in
units of g mol™.

Enter the weight of the sample in the “Mass” text field in units
of mg.

Enter the volume of sample in the “Volume” text field in units of
mL. This value is only required if molarity results are needed.
Select the spectrum to be used as the reference for the external
standard method from the drop-down list. The data in the
canvas is listed. If the data meets the reference conditions, the
check box is enabled.

Select the correction parameters to be used in PULCON from
the drop-down list. If the parameters are different between the
standard and the analyte, the check box for that parameter will
be enabled.

Enable correction by residual solvent signal. The checkbox is
enabled only if the standard and analyte spectra each have a
solvent signal defined (multiplet analysis, signal type set to
solvent). This function is based on Ochoa et al. Magn. Reason.
Chem. 62 (2024) 4-10.

& The “Name”, “Molar Mass” and “Mass” or “Volume” fields must have values
entered in order to perform the quantitative analysis.
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2.1.3 External Std — Reference-

Select the spectrum to be analyzed and set the analysis mode in the SMILEQ widget to
"External Std - Reference’, then you can only set the reference substance information in
the SMILEQ widget

SMILEQ ®
w B =z 01 K O
Analysis Mode : | External Std - Reference n4

Reference Details

Name
Purity (%)

Molar Mass (g/mol)

Mass (mg) Volume (mL)

Molarity (mmol/L)

Figure 13: Setting of External Standard - Reference information- Input Area

Name Select a reference substance from the “Name” combo box.
This drop-down list can be edited using the Reference Editor button.
See section 2.2 Reference Editor for details.
When a reference is selected, the values for purity (Purity (%)) of the
reference compound and its molar mass (Molar Mass (g mol™)) are
automatically loaded.

Mass Enter the weight value of the reference in the “Mass” text field in units
of mg.
Volume Enter the volume of sample in the “Volume” text field, if molarity

results are required.

& The “Name” and “Mass” fields must be completed in order to perform the
analysis. To use the molar concentration, enter “Molarity” instead of “Mass”
and “Volume”.
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2.2 Reference Editor

The information about the reference used in the analysis is saved as a reference file.
This file can be registered and edited in the Reference Editor. The button to open the
Reference Editor can be selected from the SMILEQ widget when "Internal Std" or
"External Std - Reference" is selected in the analysis mode.

Clicking the Reference Editor button displays a table in which you can enter information
about the particular reference substance used in the quantitative analysis.

It is also possible to load information from a selected spectrum on canvas or set up the
use of multiple signals in one compound.

SMILEQ Reference Editor - 0O X
Name  lot  Solvent | Molar Mass (g/mol) Purity (%) Start (spm) End (ppm) # Nuclei
BTMSE Acetone-D6 22649872 %0 01 -1 18 | + === Addanew reference entry
DSS. DMSO-D6 22435873 923 02 02 9 — 4= Delete reference sntry
(—-\Benzoic acid | DMSO-D6 12212 1000 785232 7.98319 2 .
— 7.52654  7.66046 1 \ A Add Additional reference signal for this reference

740788 751138 2
? - *== Create enlry from spectrum inegrals

Table - TreeView

Solvent Filter e Solvent Filter : - |

C:/Users/tfujimot/Documents/JEOL/Delta 6.1, i json oK Cancel

\

Figure 14: Editing of the Reference Editor Area

Save button
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Table -> TreeView

OK
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Enter a sample identifier in the “Name” text field.
Information such as number of lot

Solvents expected to be used

Enter the molecular weight in the “Molar Mass” text
field in units of g mol™.

Reagent purity or certified value

Integration range

Click the “+*” button to add a reference entry to the
table. Clicking the “-*” button will delete the
reference entry or one of its signals.

Clicking the “Add additional signal for this
reference” button allows multiple signals to be
defined for a given reference compound

Clicking the “Create entry from spectrum” button
will populate the table from the integrals currently
defined on the spectrum. This is useful to create an
entry from an example spectrum of the reference
compound.

The Solvent Filter allows the user to show reference
compounds defined for specific solvents.

If multiple signals are set, an expand icon will be
displayed to the left of "Name". Click this icon to
show or hide the information. You can enter, delete,
or edit the information.

Click the "OK" button to save the reference
information to a local file.

& if any cells are blue then this means that the cell contents are invalid or missing
information. The “OK” button cannot be pressed until these issues are rectified.

& Pressing the “OK” button will save the changes made to the file which is defined in
the SMILEQ settings. The name and location of the current reference file s shown

at the bottom of the dialog.
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2.3 Target Signal Table Area

All multiplets or integrals defined on the spectrum will be shown in the Target Signal
Table, except if they have been defined as solvent signals, see Figure 15. Target Signal
Area is shown when selecting "Internal Std" or "External Std -Analyte" in SMILEQ widget.

Target Signal Table

Calc | Pos (ppm} Start (ppm) End (ppm) #Nuclei |
0938 0814 1063 3
1443 1.290 1573 2
1.690 1.573 1.833 2
A 4321 4noa 4244 2
\ _
\ To be used in a calculation Number of Nuclel

Figure 15: Editing of the Target Signal Table Area

Calc checkbox The Calc checkbox is used to identify which multiplets or integral
regions should be used in the quantification calculation.

Pos (ppm) The position of the signal.

Start / End (ppm)  The position of the Integral region.

#Nuclei Enter the number of identical nuclei associated with the multiplet

or integral region in the column “# Nuclei”. An estimate is
populated here automatically, but this should be checked, and if
necessary corrected, by the user.

& The information (position, start, end, number of nuclei) is automatically filled in from
the active spectrum (the spectrum selected on the canvas) where a multiplet analysis
or integration region has been defined, or automatically filled in when a new one is

defined.
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2.4 Calculation Options Area

It is possible to select the quantitative information to be used in the calculation and set
the number of decimal places. The calculation options area is displayed on the SMILEQ
panel when "Internal Std or "External Std - analyte" is selected in the analysis mode.

Method

Decimal Places

Apply

Calculation Options

Method O sum () Peaks

Decimal Places 2

4

Apply
Figure 16: Setting of Calculation Options Area

The purity and/or concentration of each analyte can be calculated
using two slightly different approaches:

Sum: This uses a point by point summation across the defined
region to calculate the integral (recommended).

Peaks: This uses the sum of the peak areas in the region as
determined by the peak deconvolution algorithm.

The number of decimal places shown in the results table is
defined by the “Decimal Places” box in Table tool panel.

Click the “Apply” button to perform the quantitative analysis, and
create the quantitative results table and quantitative parameters
report on the canvas

& ifthe analysis results are already available, the “Apply” button will change to the
“Update” button, and the results will be updated when the button is pressed.
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2.5 MultiSpectrum SMILEQ

MultiSpectrum SMILEQ allows the analysis of multiple datasets loaded onto the canvas.
Once an analysis file directory has been defined in the main SMILEQ settings (from the
cogwheel button), pressing the MultiSpectrum SMILEQ button opens dialog shown in
Figure 17.

#1 [V butypar
22 [V butypar 2
#3 [V butyparaben_pBTMS8d4 acetoned...

o x

nalyte Volum eference Volume Reference Purity Reference Molarity
(mL) (mg) (mL) %) (mmol/L)

Figure 17: MultiSpectrum SMILEQ

File Name
Processing File Name
Analysis File Name

Use Existing Integrals

Analyte Name
Analyte Molar Mass
Analyte Mass
Analyte Volume
Reference Mass
Reference Volume
Reference Purity

Reference Molarity
Individual report

Open Report Editor after closing

Apply
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Entries in the “Processing File Name” and
“Analysis File Name” columns can be selected
from the dropdown button which appears when
you click on the appropriate cell in the table. You
can then select the appropriate file from the list
provided.

The analysis is conducted by using the integration
ranges present on the spectrum on the canvas.
Other parameters in the table can be entered as
necessary. If they can be obtained from the
spectra on the canvas, they will be automatically
entered. These can then be adjusted as needed. If
the blank, the information is needed to set.

It will be set automatically from Reference file, but
it can be edited if necessary.

It will be shown the calculated value.

Checking the “Individual Reports” box will
generate the quantitative results table and
quantitative parameters report for each individual
spectrum selected for analysis.

This checkbox allows “Report Editor” launches
when Multispectrum SMILEQ is closed.

Click “Apply” to run the quantitation calculation
across the selected spectra. The results will be
displayed on the Purity Result tab and/or Molarity
Result as appropriate.
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The Report Editor allows you to generate several types of statistical report using multiple

& SMILEQ Report Editor X
L+ il  Spectra
//an — No. ~ Group File Name
1 butyparaben_pBTMSBd4_acetoned6_nol butyparaben_pBTMSBd4_acetoned6_nol1_Proton_gl|
Add Summary Report .
butyparaben_pBTMSBd4_acetoned6_nol butyparaben_pETMSBd4_acetoned6é_nol1_Proton_gl|
Add Summary Report (Mixture)
3 T o N c
Add Uncertainty Report 3 butyparaben_pBTMSBd4_acetoned6_nol butyparaben_pBTMSBd4_acetonedé_nol1_Proton_gl
Add Reference Report
] »
oK Cancel
Figure 18: Report Editor
3 SMILEQ Report Editor b4
+ [ | Spectra
No. Report Type v | No. Group File Name

new Uncertainty Report

The uncertainty in the analysis results is
determined in accordance with IS0 24583. The
uncertainty of the reference material must be
provided (right).

—

butyparaben_pBTMS5Bd4_acetoned6_nol

ra

butyparaben_pBTMS5Bd4_acetoned6_nol
3 butyparaben_pBTMSBd4_acetoned6_nol
4 butyparaben_pBTMSBd4_acetonedf_no2
butyparaben_pBTMS5Bd4_acetonedf_no?
6 butyparaben_pBTMS5Bd4_acetonedb_no2
7 butyparaben_pBTMSBd4_acetoned6_no3

8 butyparaben_pBTMSBd4 acetonedf no3

s s s RS S s
un

g butvoaraben oBTMSBd4 acetonedf no3
{

Additional Parameters

Reference External Uncertainty (%)
Reference Coverage Factor

Analyte Coverage Factor

butyparaben_pBTMSBd4_acetonedt_nol_Proton,
butyparaben_pBTMSBd4_acetonedt_nol_Proton,
butyparaben_pBTMSBd4_acetonedt_nol_Proton,
butyparaben_pBTMSBd4_acetonedt_no2_Proton,
butyparaben_pBTMS5Bd4_acetonedt_no2_Proton,
butyparaben_pBTMS5Bd4_acetonedf_no2_Proton,
butyparaben_pBTMSBd4_acetonedf_no3_Proton,
butyparaben_pBTMSBd4 acetonedf no3 Proton

butvoaraben oBTMSBd4 acetoned6 no2 Proton ™
b

Result Value Digits Decimal Places
Combined Uncertainty 2

Expanded Uncertainty 2

Rounding rule

> | | round off - |
+ | | round off = |
oK Cancel

Figure 19: Report Editor (Uncertainty Report)

Several different reports are available, depending on the analysis to be performed and the
information required. Summary Report will generate reports on the canvas mirroring the
information on the Purity Results tab and Molarity Results tab. The Reference Report
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option is used to provide the results of the analysis of External Standard reference
samples.

The Uncertainty budget option creates an additional report in which the uncertain budget
is analyzed in accordance with ISO 24583. Additional parameters are available for the
calculation as shown Figure 19.

2.7 Mixed Analytes - Mixed Analyte Editor

When conducting mixture analysis, registration of the names and molar mass of the
compounds to be analyzed is needed. This editor allows to save this information.

Name

Total Mass (mg) Volume (mL}

V| Mixed Analyte: &) SMILEQ Mixed Analytes Editm: X
eference Details (w2
Name Na"":‘m phen :’l‘;‘i}Mﬁss fa/mal) + g Add a new entry
Purity (%) OH-Methyl benzoate 15215 — | €4—— Delele entry
Molar Mass (g/mol)
Mass (mg) |
Molarity (mmol/L)
arget Signal Table
Calc = Name Start (bpn
OK Cancel
Save button
Figure 20 : SMILEQ Mixed Analyte Editor
Name Enter a sample identifier in the “Name” text
field.
Molar Mass (g/mol) Enter the molecular weight in the “Molar
Mass" text field in units of g mol™.
+,- Click the “+*” button to add an entry to the
table. Clicking the “-*” button will delete the
entry.
Open the file Open the list as file
Save the file Save the list as file
OK Click the "OK" button to save the reference

information to a local file.
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2.8 Others

& Setting

This defines the path where the files used by the SMILEQ plug-in can save, file definitions,
etc. For details, see 3.2 SMILEQ Settings.

& save and Load Analysis File

The parameters set in the SMILEQ panel as a file is possible to save and load. For details,
please refer to 3.1.2 Creating an analysis file. The main parameters saved in the analysis
file are as follow.

Analyte sample information Name, Molar Mass, Volume

Reference information Name, Molar Mass, Volume, Name of reference data
(only in case of external std method)
Integration, etc Region, umber of nuclei

Analysis related information ~ Analysis mode, options for calculation
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3 Preparing for qgNMR analysis

The SMILEQ plugin can be used in two ways. Firstly, to perform a manual quantification
calculation and report the results for a given spectrum. The results will be purity and/or
molarity. Secondly, using the relevant configurations files, automated quantification of
a number of spectra can be performed. These procedures will be explained chapter 4
Error! Reference source not found..

This chapter describes how the various configuration files for SMILEQ are prepared in
advance of the analysis.

3.1 Necessary Files

To use the automated analysis, SMILEQ needs a reference file and an analysis file
before starting the analysis.

To perform a manual quantification calculation, it is necessary to prepare for the
reference file only (not necessary to create the analysis file).

3.1.1 Creating a Reference File

The SMILEQ plugin allows the user to save reference substance information in the
reference file.

1. Select the “Reference Editor” button in the reference information input area.
2. Add the new line and enter the following parameters:

Name: name of the reference material
Lot. lot number of reagents if available
Solvent. Select solvent from the combo box
Molar Mass: Molar Mass of reference substance (in
g/mol)
Purity (%): purity of the reagent
Start, End (ppm): the integration range for the location of the
reference signal
Nuclides: number of nuclides corresponding to the

reference signal

Additional signals for a given reference compound can be added by pressing the
“Add an additional signal” button. If a spectrum of reference compound is available,
with suitable integrals or multiplets defined, then the “Create entry from Spectrum
Integrals” button can be used to populate an entry in the reference editor.
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3. Pressthe OK button.
Click the "OK" button to save the reference information to a local file.

" For details to see 2.2 Reference Editor
3.1.2 Creating an Analysis File

The SMILEQ plugin also allows the user to create an analysis file for efficient,
automated, gNMR analysis. This saves the parameters used in the calculation as a
JASON Quantitative Analysis File (.jqaf). To create the file, first the desired data is
prepared and then the analysis is conducted.

The parameters for analysis are then saved, except that for the "Mass" of the sample.
The saved file can then be used to perform quantification on other NMR data acquired
under the same conditions as those used when the template was created.

& The procedure for analysis can be found in 4.1 Internal Standard Method and
4.2 External Standard Method.

SMILEQ €3]
Button to load analysis file — e——) B ¢ Button to save analysis file m ﬁ_[ Q
Analysis Mode : | Internal Standard > ‘

Analyte Details

Name | butyparaben ‘

Figure 21: Button to save and load analysis template file

3.2 Necessary Setting

The SMILEQ settings tab allows the user to define the paths where various
configurations files are stored.

Page 25 of 46 SMILEQ for Windows



SMILEQ User Guide V4.0

3.2.1 Settings (General)

These settings are related to quantification with SMILEQ plugin.

SMILEQ Settings X

| Settings Seamless Mapping Parameter
General

Reference File sk.com/Documents/Data/SMILEC/SMILEQ/References.json Browse

Analysis File Directory  oluk.com/Documents/Data/SMILEQ/SMILECY Analysis Files Browse

Processing File Directory 1k.com/Documents/Data/SMILEC/SMILEQ/Processing Files Browse

oK Cancel

Figure 22: General Settings

Reference File: Location where reference file is saved. By default, this location is set to
C:/Users/<user name>/.jason/plugins/smileq

Analysis File Directory: Location where you want to store analysis files JASON
Quantitative Analysis File (.jgaf).

Processing File Directory: Location where you store processing template files (JASON
Processing Lists, .jjp files)

3.2.2 Seamless

Seamless is an automatic data acquisition, processing and reporting workflow for
quantitative NMR (QNMR), which combines Delta (JEOL NMR standard software) and
JASON in a single work flow. JASON receives the NMR data (FID) acquired using Delta
and then conducts data processing, quantitation analysis and produces reports of the
results automatically using the SMILEQ plugin.

This section describes settings related to SMILEQ for Seamless. If you do not need to
conduct analysis using Seamless, these settings are not necessary.

In the case of Seamless, the details of the calculations can be configured using the
JASON SMILEQ plugin and the details saved as a Jason Quantitative Configuration File
(.jgcf) file. Using the tool below, found on the Seamless tab in the SMILEQ settings, click
the Save button to create the configuration file used by SMILEQ.
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SMILEQ Settings X

Settings Seamless Mapping Parameter

Seamless Configuration File

This is used to create the configuration file used by the Delta Seamless tool
Press the Save button at the bottom to save the configuration file.

Analysis File Directory Browse
Result Save Directory Browse
Save PDF ]

Processing File Browse
Reference File Browse
Save File Name

Output Report B summary Report

Uncertainty Report  Reference Expanded Uncertainty (%2):

8B

Figure 23: Configuration for SMILEQ setting

Analysis File Directory: The directory where to store analysis file that is Jason Quantitative
Analysis File (.jgaf) will be used SMILEQ.
Result Save Directory: The directory where the results documents of SMILEQ will be
saved.
Save PDF: Option to create a PDF as results document.
Processing File: The JASON processing file which contains the complete list of
processing steps to be applied to the NMR data prior to the gNMR
analysis.

Reference File: Reference file which contains the list of reference substance
information for analysis.
Save File Name: Name to use for the results document.

Output Report: These check boxes determine which reports will be automatically
created by Seamless.

& i “Processing File" is not set, the default processing list will be applied.
& If "Save File Name" is not set, the analysis document will be saved with the name
"result".

The name of the final output document will have the date and time appended to it.

& Delta V6.1 or greater is required to perform automatic gNMR analysis by using
SMILEQ.

& For more detailed information, please refer to the Delta user's manual “JASON
User's Manual / SMILEQ SETUP GUIDE”
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3.2.3 Parameter Mapping

SMILEQ can read certain parameters from the original data to speed up the gNMR
workflow. The mapping of parameters from the raw data to SMILEQ can be set on the
mapping tab of the SMILEQ settings, as shown in Figure 24.

SMILEQ Settings X

Settings Seamless Mapping Parameter

Data Format JEOL Delta ~ wH
Mame Group KeyMName
Analyte Name parameters SAMPLE.SAMPLE ID
Analyte Molar Mass (g/mol]  parameters SAMPLE. AMALYTE_MOLAR_MASS
Analyte Mass (mg) parameters SAMPLE.AMALYTE_WEIGHT
Analyte Volume (ml) parameters SAMPLE.AMALYTE_VOLUME
Reference Name parameters SAMPLE.REFERENCE_MATERIAL
Reference Purity (%) parameters SAMPLE.REFEREMCE_PURITY
Reference Molar Mass (g/mol) parameters SAMPLE.REFERENCE_MOLAR_MASS
Reference Mass (mg) parameters SAMPLE.REFERENCE_WEIGHT
Reference Volume (mL) parameters SAMPLE.REFERENCE_VOLUME
Cancel

Figure 24 SMILEQ Setting-Mapping Dialog

Default values are supplied for JEOL data (QNMR Seamless), and can be modified. The
vendor is specified from the drop-down list at the top, while the Group specifies in which
file the parameter can be found. Mappings can be saved and loaded using the icons in
the upper right.
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The parameters that are displayed in the results table of individual reports is able to

select.

&) sMILEQ Settings ®
Settings ~ Seamless = Mapping | Parameter
Parameter Name Parameter Type =
Analyte
v Name Internal / External
v Molar Mass Internal / External
' Weight Internal / External
V| Volume Internal / External
| Receiver Gain External
| Temperature External
' Pulse Lenght External
V' Solvent Peak External
Reference
. v Mame Internal / External
| Purity Internal / External
| Molar Mass Internal / External
| Weight Internal / External
| V| Volume Internal / External <
Default Setting
0K Cancel

Figure 25: SMILEQ Setting-Parameter Dialog

& When you press the OK button, the settings will be reflected not only in the JASON
settings, but also in the results selected on the canvas. Also, if you check "Default
Settings" and press the OK button, the settings will be saved as the default.
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3.3 Integration and Baseline correction

The guidelines relating to qNMR state that accurate phase- and baseline correction are
necessary for high quality gNMR analysis. To ensure reproducible results, the baseline
correction processing item should be included in the processing list, and the auto
baseline setting in the Multiplets/Integrals section of JASON's global settings should be
switched off. This option can be found under the settings tab, shown in Figure 26.

| Analysis 8 x

Sett
Spectrum Analysis — NMR
-
¥, Clear All
General Axis  Plot Pesks  Multiplets/integrals  Solvents
Referencing 3 [View\/ Options \
“_Manual Reference NMR Default Peak Threshold: 7.0noise
Peaks é Peak intensity error: 25.0%
: : Jtolerance range: 002 Hz sl - 020H:
7 Aute i Manual ..___ g
Auto integral mode: 7 Auto-detect (recommended) -
¥, Clear 3 Fit Model m e
Auto Peak Mode: Positive Tables .
O Default auto baseline
Integrals J'_ Default points for averaging:
TS “ Monual & Charts Upper: 3pts + Lower 3pts
¥/ Clear > Reanalyse 1] Exclude Peak Types: Peak Types: ~
Search ) Width 18 Hz
Muttiplets
Integral Width Factor 5.0*Line Width
A Auto 4 Manual &
W, Clear €3 Reanalyse ™
More
“C)Manual Assignment
# Measure
Interactive SNR
Jox Simulation
[ Multiplet Reports
=+ Spectra arithmetic
(O Set a5 Default
oK Cancel Apply

Figure 26 : Setting the auto baseline correction for integrals in JASON

If baseline correction is not included in the processing list, then ensure you active the
auto baseline under the integration settings.
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4  Analysis Procedure

The SMILEQ plugin provides several analysis procedures. In this chapter, each
procedure will be described.

4.1 Internal Standard Method

& The movie is available URL: https://youtu.be/qrk803hcQJw

This procedure is used to perform a manual quantification analysis and report the
results for a given spectrum loaded onto the canvas.

Before undertaking any quantitative analysis using SMILEQ, ensure that all standard

NMR data processing steps have been performed, including apodization, zero filling,
FFT, phase and baseline correction and chemical shift referencing. Details on how to
perform these operations can be found in the main JASON manual, and on the JEOL
JASON website and YouTube channel.

1. Using the tools on the analysis panel, multiplet or integral regions can be set, either
automatically or manually as desired.

& Signals such the reference substance, solvent(s) or impurities can be excluded at
this stage. (The reference signal will be automatically integrated when the
reference compound details are set later).

2. Select the SMILEQ widget and enter the required parameters in the sample
information area (see section 2.1.1.1 for details of the necessary information and
Figure 27).

& Where the raw data (FID) has parameters such as mass or volume stored, these
values will be set automatically in the appropriate fields on the SMILEQ widget.
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Figure 27: SMILEQ widget after conducting multiplet analysis

3. Fill'in the box at reference information area. Select the desired reference from the
“Name” and enter the reference parameters required for the analysis (see section
2.1.1.2 and Figure 28.)

D Unsted” - SON - a =
5 [Jg] e 2% (o @ - ras
B = (w5 = (0] %
H Analysis Mede: | Internel Standard
« i
S| Analyte Detats
e
Marne butyporaben_pBTMSBd4_scetoneds not
B2 it o) 1342
48 vesmmg 108336 Volume (ml) 1
NIES [rey——
K| 5| Fatwrren Geaie N
Home arse -
H G w03
E|  MolseMass (g/ma) 22643872
2| wemma Lz Vetume ) |1
B\ oy [ | )
g TeonsoTee
£ ol es(pm) = Snipm) | Endippm = hsis .
4 o 0517 0.906 3
E v 1207 "0 a0 2
H v | ue 357 1568 2
v 2995 ) 412 2
v | e sss0 657 2
Calulation Options — —
s i I
Decimal Places :
‘Quantitative Result
Pury urage w008%
Mty Average 5480 menain. P I |
Apply - T (=] T B S R R
s s & W A o
] & & 22 @ &
s 2 2 28 & 4
& & 2 he H =
120 105 2 75 60 a5 EL] 15 00 -15 5w/ pem
= — + & @ e

Figure 28: SMILEQ widget after selecting the reference

4. Confirm the “Target Signal Table” details. If necessary, manually (de)select the
signal for the analyte or enter the nuclides information as shown in Figure 29. (see
section 2.3 Target Signal Table Area)
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Lo S
|5 Mg 06336 Velume (mL) |
AlE Whcad Arytes
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E
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3 oo [sea
¥
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g vemow [1az | votume ) 1
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£
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S am 0517 0905 3
g v 1207 1004 130 H
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Figure 29: SMILEQ widget after confirming the target signal table

5. After setting the calculation option, press the “Apply” button to view the result.

Target Signal Table

Calc | Pos(ppm) = Start(ppm)  End (ppm)  # Nuclei

0.712 0.517 0.906 3
v 1.207 1.004 1320 2
v 1462 1357 1.568 2
v 3.995 3.803 4.188 2
v 6.663 6.469 6.857 2
‘ » -

Calculation Options
Method (® Sum () Peaks

Decimal Places 2 E

Quantitative Result

Purity Average 10009 %
Molarity Average 5480 mmol/L
| Apply |

Figure 30: Calculation option on the SMILEQ widget

Figure 31 shows the result of a successful quantitative analysis, with the report and
parameters tables being added to the canvas.
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g Y HH H Gl
q 1207 10 1220 2 ~ 1 A 1. Value: | 5987182
H v e 1387 156 2 g2 g H 23 z #Nudei: |18
v 3985 3803 am 2 T T T T T —= T T T T Calculation Options.
v 5563 ™ aas? 2 120 105 9.0 75 60 45 30 13 o0 = Method : |Sum
ity
Quantity Table from #1 “averoge [ 10009%
Cakculation Opions Pos (ppm)  +| _ Start {ppm) End (ppm) ‘Sum Integral Peaks Ares & Nudlei Purity (95| Molarity (mmol/L) 50: |026%
e i p 121 109 132 7347289 integral 2 99.74 5461 RSD: |026%
Decirmal Paces 2 g 146 136 157 7360011 integral 2 992 570 Molarity
PO 40 380 419 7303042 integral 2 10037 5495 Average : | 5480 mmol/L
Purty Average 10009% 666 647 686 7385924 integral 2 10027 5489 SD: ]0.14 mmol/L
Moluity hverage 5480 mmell 764 745 784 7378939 integral 2 10017 5484 RSD: [026 %
Upane

= — + & ax

Figure 31: The result of quantification analysis

& The details of the analysis conditions used can be saved as an analysis file (.jqaf
file). See section 3.1.2 Creating an Analysis File. This analysis file is necessary for
the procedure described below in Section 4.3 “Automated quantitative analysis”.
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4.2 External Standard Method

This procedure is used to perform a manual quantification analysis and report the
results for a given spectrum loaded onto the canvas.

This step optimizes parameters, performs quantitative analysis, and reports the results
for a specific spectrum. Before proceeding with the analysis in the SMILEQ panel,
ensure that all data processing steps have been completed (FFT, apodization,
zerofilling, phase adjustment, baseline correction, chemical shift reference setting, etc.).

Load all analyte and standard substance spectra onto the canvas.

1. Select the standard substance spectrum, and in the SMILEQ panel select “External
Std — Reference” from the Analysis Mode pull-down menu. This will set the SMILEQ

panel to show only those fields relevant to the external standard. Select the reference
compound from the Name drop down.

& | the data file contains information such as weight and sample volume, the
corresponding fields will be automatically populated.

& Providing the sample volume is not needed if molarity calculations are not
required.

& when using multiple spectra, make sure to specify the same setting for each
reference spectrum.

— S SR

120 105 1] 75 60 45 30 15 0o 15 S/ pom
. . +

= — & &

Figure 32 : SMILEQ panel External standard method (reference target setting screen)

2. Select the spectrum to be analyzed, and in the SMILEQ panel select "External Std -
Analyte” " from the analysis mode pull-down menu. Fill in the information for the
analyte, such as name, molar mass etc. If this information is contained in the data file,
these parameters will be populated automatically.
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& | the data file contains information such as weight and sample volume, the
corresponding fields will be automatically populated

& Providing the sample volume is not needed if molarity calculations are not
required

3. Select which signals are included from the “Target Signals Table” by selecting the
appropriate check boxes. Quantitative information (integration) of a signal can be
obtained by multiplet analysis or integral values using the standard tools in JASON).

& Multiple analysis or integration results that are not the target of analysis, such
as standard substances, solvents, or impurities should be unchecked in the
Target Signals Table.

& Check the details of the signal area to be analyzed. Add signals to be analyzed
and change the integration range as necessary.

& Adjust the area and check the number of nuclei, modifying if necessary.

4. Select which spectrum to use in the reference spectrum area.

& i you use more than one, you can calculate the average value or individually.
The results will be displayed in the Quantitative table.

5. Select either the average or individual option.

6. Inthe Correction area, select the calibration parameters to be used by PULCON.

& if the parameters differ between the spectra of the standard material and the
analytical sample, the checkbox for that parameter will become enabled. Ticking
these checkboxes allows corrections for pulse width, temperature, receiver gain
etc

#1 Standard_DMS02-1-1,jdf
#2 Standard DMS02-2-1jdf
#3 Standard_DMS02-3-1df
24 Analyte_BA_s-1-1,jdf

L

Tempera ture

Pulse Length

1881 mmait.

By —

= — + 8 @ s

Figure 33 : SMILEQ panel External standard method - analytical sample exclusion setting screen.
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7. Check the details of the signal area to be analysed. If necessary, add additional
analysed signals, adjust the integration range, enter or modify the number of nuclei.

1) Untitled# - IASON - 0 X

swita R [ r————
=B =) (@] (%

Arsiyss Mode: | Extamsi 5td - Analyte
Ansiyte Datals

Hame 84,0506 JEOL ENELAODS-RONALAROEEHT |

B ¥ 2

ObjectBrowser | FileBrowear | View

Molar Mass (gimel] [122.12 |
Masa (mg) [ Vomei |

e Anaigtes

X

Anilysls | Processing | Aules

Reference Spectra
a2
Show in quantty table 8] Avg Refs ) Each Rt
Corection
PULCON a8
soLcoR
— )

Calc | Porippm) * _ Startppm)  Endippm) | # Mucki
Fl T 7384 2505 2

ML | Parameters
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Calculatian Options.
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— — & s

Figure 34: SMILEQ panel Signal tables for analysis / calculation options

8. After setting the calculation options, click the Apply button to view the results.

Quantity Parameter Table from #4

Mame WValue

Analyte

Name : | BA_DMSOd6_)
Molar Mass : |122.12 g/mol
Weight: | 2.04 mg

Volume: |1 mL

Reference

Mame : | DMS02
Avg. Purity : | 100.00 %
Avg. Molar Mass : |34.13 g/mol
Avg. Weight : [0.50 mg
Avg. Volume : | 1.00 mL
Avg. Molarity : |5.31 mmol/L
QValue : | 1.95e-03
SD of QValue : | 6.02e-05

RSD of QValue : |3.09e+00
Reference Peak

Pos: |2.94 ppm

Start: | 2.74 ppm

End: |3.14 ppm

Avg. Value : 1635949

# Nuclei: |6
Pl
[=Rnr]
S ao
=g =1
T

Spectra: | #1, 2,43
Calculation Options

T T T T T T T T T Method : | Sum
120 105 9.0 7.5 60 45 30 15 0.0 atdidd I
Quantity Table from #1 Aversge: |BES %
SD: |0.87 %
Pos Start End Sum Integral Peaks Area # Nuclei vg. Purity SD Purity RSD: |0.88%
{ppm) (ppm) (ppm) ] %) Malarity
744 7.38 7.50 16928.29 integral 2 38,77 305 Average : | 16:65 mmol/L
7.60 753 7.66 861367 integral 1 10052 3.10 S0 015 mmobL
7.90 783 7.97 17079.53 integral 2 99.66 3.08 RSD: |088 %

Figure 35: Example of quantitative analysis results
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Analysis conditions (integral range, standard material, molar mass, etc.) can be saved
as an analysis file. This analysis file is described in 4.3 Automated Quantitative analysis

In the external standard method, separate analysis files are created for each analyte
target and reference target.

4.3

(2]

DR -

*BE

Automated quantitative analysis

This procedure can be used to perform automatic analysis by using an analysis file that
was configured for quantification analysis in advance.

Before initiating the analysis using the SMILEQ widget, ensure that all processing of the
NMR data (apodization, zero filling, FFT, phase and baseline correction and chemical
shift referencing) has been performed.

The automated quantitative analysis is then performed as follows:

1. Select the SMILEQ widget and load the .jgaf analysis file using the load button.

mmﬁfw - 3 x
L = G
i@ sae
2 Ansiyuis Mode: | intarmal Standard -
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Name butyparaben_p3TMSBd4_aceranedd_nol
2 Mo fgimon 1327
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8 Mixed 2nsiytes
2L Reference Detalls
Name BT =
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£ iolar sz (armel) 2649872
2 Mass img) 1121 Vobume L) |1
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H Molarity (mmoliLy |4.5443061
5 Target Signal Table
H Calc | Pos (ppmy ~  Startppm) | Endlppm) & Nudlet *
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Figure 36: SMILEQ widget after loading the template file for analysis

2. Fillin any blank fields in the sample information area and reference information
area if necessary.

3. Pressthe “Apply” button to view the result. The report and parameters tables will
be added to the canvas.
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& In the external standard method, load analysis files are created for each analyte
target and reference target.

& The movie is available URL: https://youtu.be/ZDecamUawH4

4.4 Multispectrum Analysis

Multiple spectrum analysis means processing and analyzing multiple FIDs at once. To
conduct it, you need to specify the file to be used, the directory to be referenced, and
prepare the processing file and analysis file to be used in advance.

& For details, see section 3. Preparation for gNMR analysis.

This procedure can be used to perform quantitative analysis across multiple spectra of
the same analyte by using a processing file and an analysis file that was configured for
quantification analysis in advance.

SMILEQ supports multiple spectrum analysis both the internal standard method and the
external standard method.

4.4.1 Internal Standard Method

& The movie is available URL: https://youtu.be/kjRLg-e08Lw

—_—

Load the datasets into canvas.

2. For all loaded spectrum, to confirm that the analysis mode “Internal Standard” in the
SMILEQ panel from the pull-down menu is selected.

3. Select one of the spectra on the canvas and click the Multispectrum SMILEQ button
in the SMILEQ panel.

4. Multispectrum SMILEQ dialog is opened. The column of "Processing File Name" and
"Analysis File Name" is dropdown button, it is able to select the desired setting
condition. Setting of other parameters will be set if necessary.

5. Click “Apply” to run the calculation and will be display the list of result on Purity

Result tab and/or Molarity Result.

B MuttiSpectrum SMILEQ a X

nnnnn ing

Open Report Editor after closing | Individual Reports | Apply Close

Figure 37: Multispectrum SMILEQ dialog (Internal Std)
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D MultiSpectrum SMILEQ
Processing | Purity Result | Molarity Resuft

No. File Name Pos (146 ppm), Pos (400 ppm) Pos (6.66 ppm) Pos (764 ppm) Pos (1.21 ppm) Average (%) 5D (%) RSD (%)
=1 butyparaben pBTMSBA4 acetoneds nol_Praton aNMR-13-1df 9989 10037 10034 10017 9974 0ode |02 02

2 butyparaben pBTMSBAL scetoneds_nol_Proton qNMR-14-1jdf 9960 10043 10031 10027 10000 10012 | 033 033

3 butyparaben p8TMSBA4 acetoneds nol_Proton aNMR-13-1jdf 9952 10040 10027 100,12 9980 10002 | 036 036

Open Report Editor after closing | Individual Reports | Apply Close

Figure 38: The table for Purity Result

6. When “Individual Reports” check box is ON and “Apply” button select, the individual
report will be generated.

7. When the “Open Report Editor after closing” check box is ON , the Report Editor will be
opened after closing Multispectrum SMILEQ dialog automatically.

4.4.2 External Standard Method

—_—

Load the datasets into canvas.

2. For each loaded spectrum, select it and choose the analysis mode in the SMILEQ
panel from the pull-down menu.

3. Select one of the spectra on the canvas and click the Multispectrum SMILEQ button
in the SMILEQ panel.

4. Multispectrum SMILEQ dialog is opened. The column of "Processing File Name" and

"Analysis File Name" is dropdown button, it is able to select the desired setting

condition. Setting of other parameters will be set if necessary.

£ MultiSpectrum SMILEQ

o x
Processing | Purity Result | Molaity Result
No. File Name Processing Fle Name Analysis File Name Use Existing Integrals Anslyte Name Analyte MoiMass Ansiyte Mass| Anaiyte Volume Reference Mass Reference Volume Reference Purity Reference Molsrity
Ig/mo) mg) (L) (mg) (ml) ) (mmol/l)
21V Ansiyte BA 5-1-1df BA_DMSOd6_JEOL_
2 |7 Standard OMS02-1-14df EC.OMSOd6_JEOL! 2 1000
=3 £C.DMSOd6_JEG .. 1000
EC.DMS0d6JEOLT = = 1000
Open Report Editor ater closing | Individual Reports | Apply Close

Figure 39:Multispectrum SMILEQ dialog (External Std)
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4.5 Mixture analysis

Mixture analysis means processing and analyzing spectra containing several analytes in
one sample.

This procedure is used to perform a manual quantification analysis and report the results
for a given spectrum loaded onto the canvas.

Before undertaking any quantitative analysis using SMILEQ, ensure that all standard NMR
data processing steps have been performed, including apodization, zero filling, FFT,
phase and baseline correction and chemical shift referencing.

1. Using the tools on the analysis panel, multiplet or integral regions can be set, either
automatically or manually as desired.

& Signals such the reference substance, solvent(s) or impurities can be excluded at
this stage. (The reference signal will be automatically integrated when the
reference compound details are set later).

2. Atthe SMILEQ widget, Mixed Analytes check box ON and open SMILEQ Mixed
Analyte Editor. If you need to add the analyte information, (see section 2.7 Mixed
Analytes-Mixed Analyte Editor for details and Figure 40)

uuuuu L1 o ey
Gl = 5@ | [rixedsemple 15 Proton qNMR-1-1.jdf
mixed_sample_1_s

sssss

|
|
© Teooot —
N | ——
B LR —
W0 I—T—
’ |

[+26v 1 T
065 L I

Figure 40 : Mixed Analyte and Mixed Analytes Editor

3. The SMILEQ widget and enter the required parameters in the sample information
area.
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& Where the raw data (FID) has parameters such as mass or volume stored, these
values will be set automatically in the appropriate fields on the SMILEQ widget. It
is only compatible data that acquired by "qNMR seamless" function. (see 3.2.2)

4. Fillin the box at reference information area. Select the desired reference from the
“Name” and enter the reference parameters required for the analysis (see section
2.2))

5. Select the target analyte on column of Name that is the pulldown menu in “Target
Signal Table”.

6. After setting the calculation option, press the “Apply” button to view the result.

B s asom - o x
S = 2 - r == .
NG (@) ) | Fx9-sample_1 s Proton_gNMR-1-1jdf ‘Quantity Parameter Table from #1
A mixed_sample_1_s
Anaiysa Mode | | Iternal Standar Hame Nalue
- Anaye Detsis. [Parameters]
Py Anatyie
e i sampie 1.3 Name ;| mixed_sample_1.s
B | s o e g [
T Mok (4 Volume: | 1mL
@l= — Reference
X B Name : |55
5 e o5 - & punty: [923%
~Mhie n 0.070(d) 13.04Hz Mol Mass [ 22435873 g/mot
F o e (pman 2a3sens * H * IR | LI01
P e Volue | 1 mL
a1 2 Ve ) Molarity - [513 memoll
g Moo Reference Peok
2 psgane Pos- |63¢:05 ppm
o ame Sungpmy | s * Start: |-02 ppm
j e o T
& v Aearaphen 0 u Value: | 27888 31
# Nuder: [9
¥ OnMeibessmste 6493 © L |
i ST 3 & - Ctctaion Optons
i Aesrphen a7 o 358 £ g B Method | Sum
v Osmensbemwe 7550 P Purity
) [ , ) 0 3 B/ ppm
. 2 0 3 6, 2 2 . Actaminphen: [47.74%
Caculaion Optins Quantity Table from #1 Oh-Methy benzoate : | 51.08 %
Y Touw: [9883 %
e are (ppm) =] _stan iopm) End ppm) | Sum integral | peaks Area ¥ Huckr Molartdass Purity (%) oy
e 2 3
ctamnphen 750 797 2373667 eyl 2 15113 297 [P (ry=y—y
[oS—— Aetaminphen 612 654 2358687 irtegral 2 15113 4745 Py e—
oty o ctamnohen 361 387 3555963 rtegrsl 3 15113 w75 Towd: | it
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™ W
st 649 &7 505017 integral 2 15215 5084
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Figure 41: Mixture analysis

& mixture analysis is also available for Automatic analysis (with analytical file) and
multiplespectrum analysis.
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5 Results

The analysis results can be output as individual reports, summary reports, uncertainty
reports (only for internal standard method), and reference reports (only for external
standards). This chapter explains each report.

5.1 Individual Report

To create individual reports showing the results for each spectrum by using the Apply
button in the SMILEQ widget or the Multispectrum SMILEQ tool. (see 2.6 for details of
necessary information) Both internal and external standard methods are supported. The
individual reports include the spectrum and related parameters, and the analysis
results.

The average, SD and RSD for the purity are calculated and displayed at the bottom of
the results summary.

Quantity Parameter Table from #1
Name Value
[Parameters]
Analyte
Mame ;| Pulvparaben_pBTHSEd
4_acetonedb_nol
Molar Mass : | 134.23 g/mol
Weight : | 10.6336 mg
Wolume : |1 mL
Reference
Name : | BTMSS
Purity : [98.9 %
Molar Mass : | 226.49872 g/mel
Weight : [1121mg
| Wolume:: |1 mL
Molarity : |4.94 mmoy/L
Reference Peak
Pos : |0.00013 ppm
{ Start : |-0.1 ppm
End : [0.10 ppm
] ] ] A 1 ’_._‘ - I Value : [59871.82
& I & BN E 8 # Nuclei: |18
T T T T - — - L2 = r Calculation Options
120 105 9.0 75 60 45 30 15 00 S/ ppy Method : |Sum
Purity
(Quantity Table from #1 Average : [100.10 %
Pos(ppm) |  Start (ppm) End (ppm) Sum Integral Peaks Area # Nuclei Purity (%) Molarity (mmol/L) SD: |028%
121 109 132 73472.89 integral 2 99.74 5461 RSD: [028%
146 136 157 7357942 integral 2 99,89 5469 Molarity
400 380 419 7393042 integral 2 10037 5495 Average : | $4.80 mmolfL
666 647 686 73909.54 integral 2 10034 5493 SD: |0.15 mmol/L
764 7.45 784 73789.39 integral 2 10017 5484 RSD: |0.28 %
Result Table Result Summary

Figure 42 : Example of individual report

Results Table: The purity or molarity of each of the region is reported in this table.

Results Summary: A summary of the results for the analyte is reported here.
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& ifthe regions of interest used in the quantification are defined using multiplet
analysis in JASON, then the Peak Area estimate will be available. However, if the
regions are defined as integrals only then it is not possible to use the peak area

calculation.

& The result table can be changed to show or hide each parameter and display the
color of the table by using the table tools panel that appears when the table is

selected.

& The results table will only show the results for the regions defined in the multiplet
details table that have the “calc” check box selected.

Explanation of Parameters

Result Table

Name of Parameters

Description

Pos

Signal position (ppm)

Start

Start position of multiplet or integral region (ppm)

End

End position of multiplet or integral region (ppm)

Sum integral

Integral value by direction summation

Peak Area

When using multiplet, the value of area from peak deconvolution. In the case
when the option is “sum”, this parameter is shown as “integral”.

Number of Nuclei

Number of Nuclei, e.g. protons, responsible for the signal

Purity

Purity value (%)

Molarity

Molarity value (mmol/L)

Result Summary

Name of Parameters

Description

Analyte

Target Analyte

Name

Analyte name or anything is able to write

Molar mass

Molar mass (g/mol)

Mass

Mass (mg)

Volume

Prepared sample solution volume (mL) / this parameter will be calculated molarity.

Reference

Name

Reference name that is prepared in Reference Editor

Purity

Possessed purity value of reference material (%)

Molar mass

Molar mass (g/mol)

Mass

Mass (mg)

Volume

Prepared sample solution volume (mL) / this parameter will be calculated molarity.

Molarity

Molarity (mmol/L)

Reference Peak

Pos

Signal position (ppm)

Start

Start position of multiplet or integral region (ppm)

End

End position of multiplet or integral region (ppm)

Sum integral

Integral value by direct summation

Number of Nuclei

Number of Nuclei, e.g. protons, responsible for the signal

Method

Calculation option whether using Sum integral or Peak area from deconvolution

Delta Method

When gNMR seamless, the parameters are shown. gNMR analysis method,
“Prescribed “means using template file for analysis
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[Result]
Name of Parameters Description
Purity
Average | Average value of purity (%)
SD | Standard deviation of purity value for all signals
RSD | Relative standard deviation of purity value for all signals
Molarity

Average | Average value of molarity (mmol/L)

SD | Standard deviation of purity value for all signals

RSD | Relative standard deviation of purity value for all signals

5.2 Summary Report

To create summary reports in the report editor (see section 2.6 Report Editor for details
of the necessary information). The statistical analysis results of each parameter using
multispectrum are output as a report. Both the internal standard method and the external
standard method are supported.

Summary Report ( Purity )

Sarmple name Pas [ ppm } Run1 (%) Rum 2 [%) Fun3{%} Mg (%) SDi%) RSD (%) Bwg (3] SD(%)
146 55,58 2850 5T 8967 o018 e
400 0037 10043 10040 0040 ] a03
buityparaben o8 886 10034 10831 10027 10030 003 a0s 10008 a0
MSEd_scetonedS
ol
TE4 0017 10027 10012 100.15 oar Qe
121 5574 10000 2950 99.83 014 a4
fug.{FED 00,10 10012 10002
SDi%) 0.28 033 038
148 55,65 9953 L T o] a0
400 0042 100,54 10040 100.45 oar Qe
bnstyparaben 8T 666 1004 10045 10015 ez oz 0z 10011 03z
MEBd4 scetonedt
nod
B4 5533 100455 10018 0021 023 a3
121 A00.05 10014 HEE 00.03 013 LR E)
Pwg. (%) A00.03 10022 10007
D%} 027 daz Q28
146 55.83 3551 \re 9981 002 a0z
400 0ozt 10015 1001 100,95 003 fHE)
[summary Repart | Prity § fcontirued)
b\.rm:wuben_pﬂl[ ] oz
MSEd_scetonedS
_ned BB 00.20 10030 10021 100.24 026 008
TEd 100.02 100,50 100.00 0021 034 a3
121 9539 2851 10010 99.57 015 Q5
fug.{FED 100.05 10014 100.05
SD(%) 016 034 aig

Figure 43 : Example of Summary report (Purity)
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5.3 Uncertainty Report

To create an uncertainty report in the report editor. Only the internal standard method is
supported. The uncertainty report uses the calculation method of ISO24583. Settings
such as coverage factor, number of digits displayed, and rounding method for values can
be made in the dialog when you select creating uncertainty report in the Report Editor.
(see section 2.6 Reference Editor for details of the necessary information).

Uncertainty of the Purity ( accerding to ISO 24583 )

e T T VT T T T Y Y T T VT TSR
N e s o e
o o e cm Uncertainty Budget ( according to ISO 24583 )}
" o a wa e 1) T [ ———
= nm wom [ jma 03 o
= o w w
Tonng o % n
N ity o cranc e a 038
e - - . s i
a5t
I
e e e e
s e s =
| = = s e om 1o &
ase s it o e ca

Figure 44: Example of Uncertainty report

5.4 Reference Report

To create a reference report in the report editor, only the external standard method is
supported. The reference standard information and statistical calculation results for each
parameter when using multiple spectra are output as a report.

External Reference

Sample name- Pos { ppm ) Start (ppm | End { ppm) Proton Integral Value
7.90 785 798 2 16994.18
BADMSOdE JEOL 758 753 766 1 853685
7.46 741 751 2 16953.30
791 785 798 2 1715991
04.DMSOdE JEOL 758 753 756 ' asoa82
.47 741 751 2 1711838
0 785 798 2 16927.25
UA-DMS0SEIE0L 7.58 753 766 1 8505.30
46 741 751 2 16900.09

External Reference Summary

Sample Name Reference Proton Solvent Mass (mg) Volume (mL) Molarity (mmol/L) Area/Proton CcF DCCF
Integral Value Integral Value

BA_DMSOd6_JEOL_

4248434 5 000 2,00 1.00 16.38 8496.87 1.93¢-06 0.00e+00

BA_DMSOd6_JEOL_

L = 42877.71 5 000 200 100 16.38 8575.54 1.91e-06 0.00e+00

BA_DMSOd6_JEOL_

. e 4233264 5 000 2.00 100 16.38 8466.53 1.932-06 0.00e+00
Avg. 1.92e-06 0.00e+00
sD 1.27e-08 0.00e+00
RSD 0.66 nan

Figure 45:Example of reference report
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