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This document is intended to give the user an overview of JASON and to allow them to orient
themselves within the software. It is assumed that the user has a working knowledge of NMR
processing and that JASON is running under the Windowsr macOSoperating systems.
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1 Getting Started

ﬂCIick here for a video tutorial on Getting started with JASON.
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Figure 1: JASON canvas when the software is first opened.

When a new instance of JASON is opened, by double clicking the desktop icon, the user is
presented with an empty workspace called the Canvas (see Figure 1). With no data
loaded, the Canvas has the following functions in the menu in the top left -hand corner:

1. Main Menu, which contains options for loading, saving and printing data , starting a
new molecular structure drawing, spectral simulations and the general settings
interface.

2. Quick Save button, if the current instance of JASON is untitled, clicking this button

will open the # ave! dialog allowing the user to choose where to save the file and what

to name it. A previously saved file will automatically be saved under its current name

to its current location .

The Undo/Redo arrows, which allow the user to undo or redo the most recent action.

File Browser toggle button , which toggles the visibility of the File Browser.

Object Browser toggle button , which toggles the visibility of the Object Browser.

Rules button, which opens the Rules panel to allow the user to create or select rules.

Context Tools toggle menu, which provides a menu of options for toggling the

visibility of various data manipulation tools.

No ok

It is possible to add text to the Canvas by using the right mouse click and selecting Main
Menu -> New-> Text.

Images can be pasted from the clipboard onto the Canvas using the usual ¥ &3te!
command or opened from the File Browser. Open images can be copied and pasted onto
the JASON canvas from an image viewer.
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Annotations can be added to items on the Canvas which are active by right clicking on the
jufn!boeltfmfduj oh! #B o apddobowingtlee instrgciomsiohthe f ! nf ov
appearing pop-up; the currently available options are: Rectangle, Arrow, Text, Ellipse,

Triangle, and Curve.For drawing curved polyline annotations, select [Annotation] Y

[Curved Polyline] from the context menu. Click on the Canvas to set the starting point of

the curve; click to add each point where you want the curve to bend. Double-click to

complete the drawing.

The bottom right-hand corner has Zoom controls , which will be discussed in the context
of data viewing and manipulation (see Section 3).

1.1 Plugin Manager

The Plugin Manager is accessed via the three dots Main Menu button and displays all the
available plugins for the opened instance of JASON (see Figure 2 as an example: please
note that the list of available plugins constantly grow s and not all of them are presented
in Figure 2).

From the Plugin Manager, users can enable or disable a plugin and set properties such as
enabling auto-update.

The ®lugin Details! section displays information about the selected plugin, such as the
version number. If an update is available for the selected plugin, this will be highlighted in
the #ersion! section.

For the current version (6.1), the following plugins are available:

Affinity Screen - provides an interface for manual and automatic analysis of 1D NMR
fragment-based ligand screening data.

Binning p provides Binning analysistools) # Cj ot ! ' t fduj po! j ol ui f! #Bo!
MAGRESFile Filter

SIMPSONFile Filter

SMILEQ- quantitative analysis of NMR data

Solid Spin - provides solid-state NMR simulation in JASON using SIMPSON, whichis a
general simulation program for solid -state NMR.

TECMAGFile Filter
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Ea Plugin Manager E
Plugins
Mame Properties Action

B MAGRES File Filter Plugin  disabled: no; auto-updates: yes None
@ SIMPSOM File Filter Plugin disabled: no; auto-updates: yes None
B SMILEQ Plugin disabled: no; auto-updates: yes None
@ TECMAG Plugin disabled: no; aute-updates: yes None

Plugin Details
Status IActive
MName MAGRES File Filter Plugin
Version 12.1.7358
Description  |MARGES file filter (https:///www.ccpne.ac.uk/output/magres|
Dependencies) ASOM 3.1.6227 (OK)

1Ct 6.5 (OK)
Advanced » 0K Cancel

Figure 2: Plugin Manager
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2 Loading Data into JASON

There are three primary methods for loading data into JASON:

1. Drag and drop a file, folder or zip archive from Windows Explorer onto the Canvas

(see Figure 3).

2. Use the # pen! option on the Main Menu to navigate to the file of choice, then click
F gen! /

3. Use the File Browser!toggle button to make the File Browser visible and then use it
to navigate to the relevant files.

2.1 Loading from Windows Explorer or Finder

Drag

 Filefs)

Figure 3: Loading a file from Windows Exploreror Mac Finder

A suitable data file or folder can simply be dragged and dropped from a standard
Windows File Explorer window onto the Canvas. It is also possible to use the  jpen with!
option in Windows explorer and select JASON as the chosen software, however it is worth
noting that this will start a new instance of JASON rather than loading the data into an
existing one.
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A ZIP archive can also be simply dragged and dropped to JASON. JASON will
automatically extract all files that it can open.

Files or images can also be copied from the File Browser or Desktop onto the Canvas

Text files (.txt) can also been dragged and dropped to JASON, as well as opened from the
File Browser. SMILES strings can be copied and pasted into JASON, .smi texts files are

interpreted as SMILES strings and create a molecule on the Canvas if dragged and dropped
into JASON.

Loading of datasets when the molecule and NMR data set are dragged into JASON
together, puts the molecule into the associated item using rules. Opening alternating
NMR/mol pairs together treats each mol file as belonging to the adjacent NMR dataset.
This applies both to layout template rules and to the default layou t.

2.2 Loading from the Main Menu

Left clicking on the Main Menu and selecting the ¥ [en! option, opens a Windows file
browser which can be used to navigate to an appropriate directory. Here,a file can be
loaded by either double-clicking on the file or dragging it onto the Canvas or clicking the
¥ pen! button on Windows explorer. Multiple files can be loaded using the usual methods
for selecting multiple files in Windows Explorer.

® ®
nan Fila Browser
s T‘;W . > tes QD Recent
) Save As... .
F'ﬂ ws Print... o W
|5 Page Setup...
<, | Start Command Line...
£ Settings...
» & Plugin Manager... e
4 ( About JASON... e
' Close

Figure 4: Loading a file from the Main Menu
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2.3 Loading from the File Browser

Ui f! #$Gj mf! Cspxtfs!luphhmf!cvuupo!dbo!cf!vtfe!
By default, it will appear by the left-hand edge of the Canvas, seeError! Reference source

not found. . Note that the layout of JASON is configurable, and the File Browser can be

detached and reattached at any edge of the Canvas simply by dragging the whole

browser using the name bar at the top of the File Browser frame

uuuuuuuuuuuuuu

File Browser Toggle «—j¢¢

Drag and Drop
or
Double click

+ | @| @ 100%
|

Figure5: Loading data from the JASON file browser

The File Browser itself comprises of three panels (see Error! Reference source not
found.)

1. Files p a straightforward file navigator panel.
2. Favorites p a list of favorite directories.
3. Recentp a chronological list of recently opened files.

A folder can be loaded from the File Browser by simply navigating to the directory of
choice and double clicking on the desired folder. Files can be selected with a left mouse
button click . Multiple files can be selected by holding down Shift and selecting a second
file to select all the files in between or holding down Ctrl or Cmd and selecting individual
files, see Error! Reference source not found. . The selection is then dragged to the Canvas
to load the files.

Folders can be added to the Favorites! tab by selecting them in the Files Browser! panel
boe!dmjdljoh! po!uidmjFdiujpsh!! padlpwi plsdgcme fsg hbh awe!
Gbwpsjuft! / ¥avprited paset may be biven dn alias name by rightclicking on
ui f!lgpmefs! boel!tfmfdujoh! #Feju!Bmjbt!lgspn! ui

Right click on any entry in the ¥ &ent! tab to display menu options. From this menu, items
in the Recent! list can be deleted, the list cleared, a file opened, or the file path copied as a
text string.
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Note that for the ease of navigation, for the data formats: JEOL Delta, TopSpin, VNMR,
and JCAMP-DX, JASON parses the title file from Bruker data and display s it in the File
Browser.

@
Options.
Q filter

File Browser

# Favortes | ® Recent

isktop/Ethylindanone_Jeol § | %

Tree View

Ethylindanone_cigar-hn
Ethylindanone_cosy_pf¢
Ethylindanone_cosy_ph
Ethylindanone_cosy-17
Ethylindanone_ct-hmbe
Ethylindanone_DEPT_1¢
Ethylindanone_dept_de
Ethylindanone_dept_de
Ethylindanone_dept_jm
Ethylindanone_dept_no
Ethylindanone_dept-1-1
Ethylindanone_DEPT13¢
Ethylindanone_depta_p
Ethylindanone_deptq-1-
Ethylindanone_daf_cos
Ethylindanone_daf_cos
Ethylindanone_E_cosy__
Ethylindanone_gHMBCA
Ethylindanone_gHSQCA
Ethylindanone_gHSQCT
Ethylindanone_gHSQCT
Ethylindanone_h2bc_ug
Ethylindanone_h2bc-2-
Ethylindanone_hetcor-1

Show Details

° File Browser . File Browser

File

T - 4 Ethylindanone_Proton-13-1jof
U8 Pinsrons el 3 2-ethyl-1-indanone 1_HMBC_NUS-2-1df
B Mol files i 2-ethyl-1-indanone 1_bpp_ste_led_diffu..
B3 Test Data  butylparaben_Proton_gNMR-33-1.jdf
& camphor.mol
i hsactjdt

i Ethylindanone_cosy_pfg-1-1.jdf
4 butylparaben_Proton_NMR-35-1df

i butylparaben_Proton_NMR-34-1.idf

i 2-ethyl-1-indanone 1_homo_j_resolved-...
4 Ethylindanone_hsqc_edit_dec_en-1-1jdf
% Ethylindanone_Carbon-3-1jdf
 1845_Lasalocid_1psmg_pureshitt_id_zs.
i Ethylindanone_tocsy_clean_mlev1?_pha.

Opened
Today, 10:16
Today, 10:0€
Today, 10:0€
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Aug 25
Aug 25
Aug 22
Aug 22
Aug 19
Aug 19
Aug 19
Aug 17
Aug 17

Figure 6: The file browser tabs
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2.4 Arranging data on the Canvas

When an object on the Canvas is selected in JASON, you will see eight small circles

around the edge of the object. If these circles are filled in, then the object is selected and

currently the active focus. These circles can be used to rescale the object by clicking and

dragging. In addition, when selected, each object has a small numbered tag in the top left

hand corner. This is used to manually move the object around the Canvas. When resizing

ormoving anitemontheCbowbt - ! j u! dzt obqt LA up!ui fl!lfehft!pg
edges of other items on the same page. Keep £trl! pressed for free placement and

resizing; ¥ n j s s p sid attisated with tthe £trl+Shift! key combination <AltH+ left mouse

button is used for pan navigating the Canvas. More details of how to manipulate Canvas

objects are given in the following section.

o ©

© ¥o

”“i I ﬂl ll.“
®u P s 7 . 3 Ls v s ulvem @

Figure 7: Grab tab and drag points for moving and rescaling canvas objects

The pattern in which items are placed on the Canvas as they are opened in JASON is
determined by the method of opening the object file. If the file is dragged and dropped on
a blank part of the Canvas, the file will be opened at that position. If the file is opened by
double clicking on it, then the object created will be placed automatically on the Canvas in
a pattern that is defined in the # &itings! menu, in the # ¢heral! section under the # &hvas!
tab (see Figure 8). The # ditings! menu is accessed from the Main Menu in the top left-
hand corner of JASON frame and will be described in more detail in Section 5.
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Figure 8: Canvas Settings

Objects on the Canvas are arranged in a kind of table, with vertical columns and
horizontal rows. For the convenience of rearrangement, it is possible to insert empty

Fdpmvnot! ! ps! #Fspxt(!ofyulup!fyjtujoh!pckfdut!
)EWUf su! Spx! ! boe! (Jot f su! elgkmenuoh thelobjectt, segtipry oe ! j o

+Bqqf bsb iguieO) )t f f!

W

Main Menu >

= —:\LT i JLIJJD |

%< Cut

B Copy

"1 Copy Special >
1 [jy Paste

X Delete selected

£ Settings...

4 |

Select All

Appearance >
‘m Fill Page Space
@, Zoom Out to All

@, Zoom In

[> Detach

69 Links »>
¢’ Annotation >
Create >
4 MAGRES >

¥, Order >
= Align »
| Rotate >
|4 Edit Size...

+* Border & Fill...
T Edit User Tag...
Insert Row

Insert Column

Figure 9: Inserting columns/rows while rearranging objects onCanvas

Right-clicking on an item on the Canvas or on the Canvas itself, displays a context menu,
voef s! ui f ubddénb a which theloptions for adding more space on the Canvas
are found. Selecting "Insert Column” will insert a column to the left of the selected item.
Items in the same column as the selected item, as well as those in columns to its right,

will be shifted one columntotheright. Ui f ! t bnf ! mphj d! bggmj ft!up! ui
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with the new row being placed above the row containing the selected object (Figure 10:
'‘Canvas submenu in context menu).

Main Menu > Main Menu >
%< Cut
B Copy
Copy Special »>
£ Settings... Select All
X Delete selected
BT nsert Row :
Settings...
Insert Column o
@, Zoom In ” }l <% Appearance > J{ LL l
M. "m Fill Page Space ] l_ HE m,,u
a | Canvas  _  _ » |
@, Zoom Out to All
R —— ———r
9.0 75 @, Zoom In 30 15
[ Detach
09 Links »>
“#" Annotation >
Create >
s MAGRES >
b

FigurelQ: ‘Canvassubmenu in context menu
It is possible to switch the place of items on the Canvas provided that:

Only two items are selected.

The selected items are on different pages.

The selected items do not have a parent item.

Each page contains only the selected items and their child items.

= =4 =4 =4

To swap two items, select them first (holding ¥ D u sDm! €, tpes right-click on one of the
selected items to get the context menu and choose the "Swap Item Positions" option in
the Canvas! ! t f .dWhenghis option is selected, the selected items | along with their
child items | are swapped between their respective positions. Swapping positions is
covered by undo/redo.
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3 Data Manipulation Overview: Viewing, Processing and
Analysis

An overview of the tools the user can use to manipulate data objects on the Canvas is
provided in this section. A more detailed discussion of each of these tools will be given in
a later section.

Once data has been loaded into JASON, the user will see that a number of context
dependent panels have opened up For example,Figure 11 shows those typical for a 1D
NMR spectrum.

3.1 Context Tool Bar

I _| e -
Cursor | — | B urtanas 50 S~ -
| 6|l |, s F xr_-T}ﬁ G
P = e oy}
Zoom | (+! | |w2 : L T Pt
q]
| | 5 A
) FY | a o, (e
Panning | 4 & b e | Y 1
1wl |ag H
K, {4 e
I * ] ! Pesk M
Phasing : {\_ | - I'/%l -
I [ | ’J ':u: f
u e - e
Peak Picking | A1 ] e
| \ | 7 2 1 T N I s onis |
| & | e 3 u
Manual Integration I _f_ | 7
i3 | “eeminers
& o
Manual Multiplet Analysis | N I ! 2 it L T S
ISR ]
Item selection | e I 7
| | f{ -
1 &~ | ,,
Assignment Toal | I 4 |
[ —— I

Figure 11: Context Tool Bar

When an object is selected in JASON,the Context Toolbar, shown in Figure 11, becomes
available in the top left-hand corner of the spectrum. This is a set of tools for
manipulating and analyzing the current object. A tool is selected by left clicking on the
icon of choice or pressing the appropriate shortcut key on the keyboard. In addition, a
particular functionality can be temporarily activated by holding down the shortcut key. For
example, if a user is phasing a spectrum and needs to zoom into a region of the
spectrum, they can simply hold down the Z key (the shortcut for zoom) on the keyboard
and zoom into the desired region, and on release of the Z key the control will return to the
Phasing functionality. In the following description , the shortcut key is given in parenthesis
after the mode name; the shortcuts in JASON are not case sensitive. There are some
generic functions for NMR spectra; double clicking the left mouse button resets the zoom
level to full view and scrolling the mouse wheel increases or decreases the intensity of a
spectrum.

Cursor (C): Cursor Mode locks all Zooming and Panning functionality. In addition , it can
be used to examine homonuclear 2D spectra (COSY, TOCSY, NOESY, ROESY). Placing the
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cursor on the diagonal of this type of spectrum and moving horizontally or vertically

opens a box allowing the user to identify the relevant cross peaks. In cursor mode, the

double cursor also appears on INADEQUATE spectrgFigure 12). The second cursor

points to the cross -peak on the other side of the INADEQUATE diagona(the option to turn

the diagonal on / offisfound inthe ¥+ 3 E! Qimpuwj po! pg! ui f! #Wj fx! ! gbo

In some cases, JASON cannot recognize the doublequantum/single quantum (DQ-SQ)
experiment type. For example, it could happen for some solid-state DQ-SQ experiments.
Setting the diagonal slope to 2.0 (in Settings-Plot-2D) will force the experiment type "DQ
SQ" to be assigned to the unrecognized dataset. After that, the cursor, diagonal and other
tools work on that DQ-SQ experiment as expected, taking the double frequency values at
the indirect dimension into account.”

| Las I
i !

1

1

e e ]
Is L1 i% LT

Figurel2: Diagonal on 2D homonuclear experimeatsd INADEQUATE spectra

Zoom (2): In the Zoom mode, clicking the left mouse button and dragging the cursor
selects the new zoom view region. On release of the mouse button, the view will zoom to
the newly selected region.

Move/Scale spectrum (P): In the Move/Scale mode, a left click and drag moves the
position of the spectrum

Phasing (F): In the Phasing mode, the user can interactively change the phase of the
spectrum.

On selecting th€hase modeor 1D NMRdata, the pivot point is set on the largest peak
in the spectrum by defau(the green line in

Figure 13).
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Figure 13: Interactive Phasing Mode

The pivot point can be moved by left clicking and dragging the grab box on the green
pivot line. Zero order phasing is performed by holding down the left mouse button and
moving the mouse. The mouse can be moved in any direction, allowing the user to move
the mouse in the manner they are most accustomed to. First order phasing is carried out
in a similar manner, holding down the right mouse button. Once the spectrum has been
satisfactorily phase d, the user can exitthe Phase mode by clicking the ¥ i@sh! button on
the ¥ li@se mode! dialog box.

The Phase mode! dlalog box contains several buttons. Clicking the #80! button will flip

the phase of the spectrum by 180°. Ui fOK Button applies all changes and closes the
ejbmph-!+Dbodf m!! cvuupo! db o dekiting thedPhasimgmbde,! b o e ! d
and the Resetl button resets values to those before changes were made, leaving the

dialog open (Figure 14).

= Mode Phase Mode

-90 (%) +90 (X) 180 Options
QK Reset Cancel Show Traces
a -390 (X) +90 (%) 180
-90 (Y) +90 (Y}
oK Reset Cancel

b

Figurel4: 'Phase’ mode dialog for 1D and 2D NMR
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Phasing 2D NMRdata is done in a similar manner, see Figure 15. When the Phase mode
is selected, the largest positive peak in the spectrum is selected as the pivot point. If the
Hhow Traces! box has been checked in the # Ifase mode! dialog box, then the X and Y
traces (green lines) that pass through the pivot point will be displayed at the appropriate
edge of the spectrum to help guide the phasing. The pivot point can be moved by left
clicking and dragging on the pivot grab box.

L -1 2 Direct Dimension Guide Traces ‘
a i
= A
S5
K 7 pom
J * e T‘-
i b *
& EEE I I

= 30
= LA 2 SRR | Pivot Drag Box

Phase Mode dialog box o ee . o [*

I ‘ Indirect Dimension Guide Traces |

|
.

Second Trace Guide
Drag Box

r165

T T T T T T T T T T
12 105 9 7.5 5 45 3 ] 0 -5 pem
> o

Figure 15: Interactive Phasing 2D

Clicking onthe #80!'buttonj o! ui f ! # Qi bt Wil flip the ghasé &f thdbspegptiurh
by 180°. Clicking on the Finish! button will exit the Phasing mode. If the how Traces!
checkbox is ticked, the Bhow 2" Guide! checkbox becomes visible.

If the show 2" guide! box is checked, a second set of traces can be selected; these are
shown as the blue lines and can be moved using the second trace grab box. The guide
traces are also displayed at the edges of the spectrum.

The zero order phasing of the 2D spectrum is carried out by holding down the left mouse
button. The direction of movement now corresponds to the direction of the phasing.
Moving the mouse vertically changes the phase of the indirect dimension, also referred to
as F1 or the Y axis. Moving the mouse horizontally changes the phase of the direct
dimension, also referred to as F2 or the X axis. Moving the mouse diagonally will change
the phase of both axes simultaneously.

The first order phasing is carried out identically to the zero order phasing; however, the
right mouse button is held down instead of the left mouse button. Holding down Ctrl or
Cmd while phasing gives the user finer control over the phase changes.

Once the phasing has been completed successfully, the user can exit the Phase mode by
clicking the Finish!button on the # l@ase Mode! dialog.
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Manual Peak Picking (K): In the Manual Peak Picking mode, the user can manually place

a label to mark a peak. This is done by moving the mouse to the desired position and left

clicking, see Figure 16. By default,tu i f ! dv st ps! x| mioid potantial peaks) buu p ! dzt c
if the Ctrl or Cmd button is held down, the user can place the peak flag freely.

For 2D, in a similar manner,peaks can be selected anywhere if no key pressed, but in the
wjidjojuz!pg!blgfblltuif!dvstps!xjmm!tobqg!up!ju
)jhopsjoh!hsjemjoft*<!xjuiluif!*Tijgu!!lqgsfttf
HSQC, he cursor snaps to intersections or horizontal gridlines; in HMBC it snaps to

intersections or horizontal or vertical gridlines.

(')\ - ) g<—(PeakLabeﬂ _
| “:::
' M | |
\ | |

(il |
Dl
MV_AJ," UJ U VU j /\U} \x_//,u

Figure 16: Peak Picking Mode

Ui fTéxtdLabel! ! p quuijPpbdProperties! ! e jalomgpfdr Editing a peak label: right-
click on the label and chooseu i f ! # Qf bl ! Qspqgqf suj ft ! !tqpggtathepo! j o!
dialog.

A table of peaks can be created by right clicking on the spectrum and selecting the
£reate -> Peak Tabld option from the menu. Tables will be discussed in more detail in the
fables! section. The data can also be represented as a chart by clicking on a table and
selecting the £reate chart! option from the menu. Charts will be discussed in more detail
in the £harts! section. A peak can be deleted by using the Selection mode to select the
peak, then pressing the Delete key. The selection tool is discussed below.
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Manual Integration (I): Inthe Manual Integration mode, the user can integrate a region of
the spectrum to calculate the peak area summing point by point. This is achieved by
selecting the Integration mode, then holding the left mouse button and dragging the
cursor horizontally to define the integration region. On releasing the left mouse button ,
the integration is performed, see Figure 17. The range of the integral is shown as the
integral bar below the base line, and the cumulative sum is shown as the integral curve .
The most recent integral is shown as selected with its control points available to drag the
range. Similarly, if the user hovers the mouse over the integral label, the integral becomes
highlighted, and if user use left click at this point, then that makes this integral to be the
editable one, i.e. selected and its control points shown on the plot. The implementation
considers all types of plots.

Clicking on an integral bar reveals a blue icon with 2 integral curves on its left side; click
and drag the icon to the desired position to split the integral (Figure 17)

Double clicking on the integral bar opens the #nfegral Properties! dialog. This provides a
set of options that allow the user to change the integral properties , from the appearance
of the lines and labels to the actual range of the integral and the normalization of the peak
area. If there are multiple integrals defined across the spectrum, the arrows at the top of
the dialog box can be used to navigate between them. The normalized values are relative
to all integrals on the spectrum and changing one value will change the corresponding
value(s) for all other integrals.

- — Integration Mode dialog box a0
«Q 18,76
o 10000
3 12000 Lo
Integration Mode ;r
%
‘_: [0
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Integral Curve
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awe ®
’ f-a0c
Off 000K V’Z ‘
- |
“ | 200
. ‘“I| ||‘|M|| |” | \‘ '\ ‘"‘
\'I“ |\|“\ \‘Jh | ‘ I !
| ' \ ‘. |
Split Integral \ '\J- \j "\u_j UI (I Integral Bar
~ e (A -
[o
\ 8
o8 206 104_[ J 2.2 2 198 1% 154 192 1.9 1.8 186 pem

Figure 17: Manual Integration Mode
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Manual Multiplet Analysis (M): When the Multiplet mode is selected, the user can
perform first order multiplet analysis on a manually selected region of the spectrum, see
Figure 18.

“ ‘\}‘ Jf'J
i

UL

A i |

. = [

Figure 18: Manual Multiplet Analysis Mode

The region is selected in the same way that an integral region is selected, by holding
down the left key and dragging. When the Multiplet mode is first selected, a threshold line
appears. Peaks above the threshold will be used in multiplet analysis, while peaks belowit
will be ignored. If there are peaks that have already been picked in the region then these
will be used in the multiplet analysis. If no peaks have been picked, then JASON will
perform an automatic peak picking before the multiplet analysis. Information about the
multiplet is reported on the multiplet bar, above the peaks. Additionally, the integral of the
region is also reported, and the integral bar and integral curve are shown. When the
multiplet bar is highlighted, peaks belonging to the multiplet are marked with a blue
triangle label. If the multiplet is resolved , the J-coupling tree diagram is also presented.
As with the Integral mode, double clicking on the multiplet bar brings up the # Mitiplet
Properties! dialog box.

Item Selection (S): The Selection mode is a general-purpose mode and is used to select
individual items on a Canvas object. This might be anything from a single peak label to an
entire multiplet. This tool can also be used to select annotations.

Assignment Tool (A) : The Assignment tool is used in conjunction with a molecular
structure to select a multiplet or peak on a spectrum and assign it to an atom in the
structure. This is done by left clicking on the label of a peak or multiplet and dragging it to
the atom on the molecular structure (see Section 9). The atom will then be assigned the
central chemical shift of the multiplet or the position of an individual peak.
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3.2 Context Sensitive Panels

ﬂCIick here for an #ntroduction to the Panels! ! wj e f p

There are six principal panels for an NMR spectrum. The File Browser was described in an
earlier section; the other panels are described below.

When data is loaded into JASON, the user will notice that some additional panels become
visible. The particular panels that become available are dependent on the current active
object. The visibility of each panel can be toggled on and off using the £ontext Tools!
toggle menu mentioned in an earlier section;u i f ! +Anfmt! fl yelepts plighe panels to
their default layout, visibility, and docking state.

The panels available for an NMR spectrum are shown in

Figure 19. It is important to note that the arrangement of the panels isflexblg R G KS& OFy 068 NBFNNIy3ISR |
preference simply by draggitegpanel by its name bar to a preferred location. The panels can be stacked on top oftescs in

Figure 19, or stacked vertically as in Figure 20.

File Browser Processing

Analysis
Object Browser

3 {le—— Parameters
View b

Figure 19: Data Context Tools panels for NMR spectra
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3.3 The Object Browser

Object Browser

SRR

|

Figure 21: The Object Browser

The Object Browser is a visual list of all objects on the Canvas, seeFigure 21. A single left
click on an item in the Object Browser makes that item the active selection . The active
selection can be identified in the Object Browser because it is shaded gray, and on the
Canvas because the rescaling drag points around the object on the Canvas are filled. In
Figure 21, the proton spectrum in the top left is the current active selection. Double left
clicking on an object makes that object the active selection and zooms the canvas onto
the object.

A single right click on an item in the Object Browser brings up two options ; the first,
Delete, allows the user to delete an object from the Canvas (and the Object Browser). It is
worth noting that this can also be done by selecting an item and hitting the Delete key.
The second option, Links,opens the $bject Linking ! dialog, see Figure 22. This dialog
comprises two panels, the left-hand panel shows the current active selection, and the
right-hand panel shows the possible targets to link to the active selections. The items in
the *ink Target! panel can be selected by checking the tick boxes next to their name.
When the user presses# g, a link is created between the items; and, where appropriate,
the axes of the linked spectra and the zoom levels are synchronized.

If a Peak, Integral or Multiplet table is created, a link from the corresponding spectrum to
the table will be created automatically .

The links between objects are shown as the blue connecting line to the right of the $bject
Browser! display area.
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Selected Object Link Targets
) | |
Selected Object |Available Objects
1H (proton jep): Ethylindanone v Group 1

( 13C (carbon jxp): Ethylindano...

@ 13C (dept_decup): Ethyiinds...

The Integral/Multiplet
table has been
automatically linked to
the spectrum and so
appears greyed out

The blue line ik e
shows the links
between the items

Figure 22: The object linkingdialog

3.4 The View Panel

The #iew! panel contains the options for how an object is displayed on the Canvas. It is
context sensitive and, in this section, the #iew! panel for a spectrum is described.

The view options for a 1D spectrum are shown in

Figure 23.
View B
V| Peaks Annotations
Zoom
&[] o] [T][& Peak Models Sum Residuals v Rectangle v Arrow
v Peak Labels v Text V| Ellipse
AR V]|V
compound - v Triangle V| Curve
Axis V| Curved Polyline
V| Integrals/Multiplets
v _ Horizontal ppm - Plot Cuts
v JTree V| Integral Curve
v T Vertical .
Identifier Components < Auto &< Manual
v 1) show Opposite
v Multiplet Marker V| Integral Marker ¥_Clear
Eackgreusd Show Normalized
. Show spectrum/FID as: J\_Lines b
v | Title String [ .
I Show Imaginary v Sync Linked and Selected Spectra
v ‘Watermark
. Add Inset

Grid

Figure 23: The #iew! panel

Zoom Tools: The zoom tools are a set of manual zooming controls that provide the user
with more precise control of their zoom level in situations where the mouse zoom control
does not provide sufficient sensitivity. This includes # i@vious! and + €xt! zoom buttons
to undo or redo zoom steps. For 2D data, the manual zoom tool enables the user to set
the Horizontal and Vertical zoom and enter level settings including Floor! and £eiling!.
The Reset Zoom! button resets the zoom to the default zoom level settings.
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Axis Tools: The axes tools allow the user to toggle the visibility of the axes and to change
the units the axes display and their direction (¥ Tp x! Pgg.pt j uf !

Background section allows the user to control what kind of information to be presented

on the spectrum background<! ui f ' dvssfoul! pgqujpot!jodmvef! U
# H s The dptions of the appearance of the spectrum title (£} j umf ! Tusj oh! * 1 bsf !
FFeju! Ujumf! !l ejbmph! bwbj mbcmf! bguf slrighmj dl j oh!
corner of the section.

Peaks: Peak picking is a two-stage process; the first stage involves identifying potential

peaks and the second stage involves fitting the parameters of those peaks to the data.
The+&akt ! ! t f duj po! dp o ub jiting display wipd pllows thg yser togofgkel ! g
the visibility of the individual model peaks, the full model spectrum (sum) and the

difference between the experimental data and the model (residuals).

Integrals/ Multiplet s: Once a multiplet analysis has been carried out, this section allows
the user to toggle the visibility of the J -coupling tree and the multiplet and integral labels.

Plot Style: The ¥ IQx Style! options allow the user to change the type of plot used to plot
the experimental spectrum. The options are: 1) line where the spectrum is simply drawn
as a continuous line joining the data point; 2) stick, where each point is drawn as a
vertical line positioned at the frequency of the data point, running from the x axis to the
amplitude of the data point; 3) lines and points, the data is shown as a continuous line as
in option 1 but the data points are also shown if the zoom level is high enough.

Add Inset: In NMR software, aninset (or insert) is a zoomed or highlighted region of the
same spectrum overlaid on the main plot. To use this functionality , the user presses the

F & Insert! button and then the left mouse button drags on the main spectrum to select
the region for the insert. The insert and parent spectra are linked but are independent with
respect to zooming and panning.

Annotation; ! Ui f ! # B sectipnthasicgnipots to !turn on or off the display of the
existing annotations on the currently active spectrum.

Plot Cuts (T): Selecting the! ! N b @uit!tooshmode allows a user to cut out a region of

spectrum:
Cut Region

o9 +—CD
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B ElEEE |
~[allv|[%
a4, ' 2a0?
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AN s Bi watermark
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X °

£ show spectrumyFID as: ‘ | ‘ Fraxio?
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Cut Tool

£
Piot G

g

£

&

Sync Linked and Selected Spectra

Figure 24: Cut region in a 1D spectrum
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In a 1D spectrum this is done by holding down the left mouse bottom and dragging
horizontally to select the region to be cut out. The selected region is removed on release
of the left mouse button. A cut region is shown as a discontinuity in the baseline of the
spectrum and in the axis, as shown inFigure 24.

For a 2D data set, the cut region is selected by holding down the left mouse button and
dragging first in one dimension and then in the other dimension to select a rectangular
cut region. The cut region is shown as discontinuities in the axes, see Figure 25.

Cutting in the F1 dimension

=0 B
-

T e T

Cut Region ts

Figure 25: Cut regions in a 2D spectrum

It is worth noting that if a 1D spectrum is used as the projection, as in Figure 25, then the
cut region in the appropriate dimension will be shown as a discontinuity in the base line of
the spectrum.

The #Auto cuts! button sets the plot cuts automatically. It is based on automatic
recognition of the peak regions and cuts out the unnecessary plot regions, where no
relevant peaks were found.

To clear a cut region, select the £lear! option in the #lot Cuts! section of the #iew! panel.
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Sync Spectra Toggle: The # yinc Spectra! toggle checkbox determines whether linked
spectra on the Canvas should have their axes synchronized with respect to zooming and
panning.

The view options for a 2D spectrum are shown in Figure 26. In addition to the options
described for a 1D spectrum, a 2D spectrum has the following additional options.

Show Normalized: For 1D spectra only, the # fiow Normalized! checkbox is displayed.
When this box is checked, each visible section is normalized. The normalization
coefficients are shown in the plot. show Normalized! ! p gwoikspon both the main
spectrum and on insets to the spectrum.

2D View Options: Within the 2D options the user can choose how the data should be
plotted. For 2D and pseudo-2D spectra, there are four view modes available: Contour plot,
Raster plot, Overlay plot, and Stacked plot. The Positive/ Negative! option allows the user
to plot only positive or negative values or both.

2D NMR data is plotted with direct and indirect dimension data along horizontal and

vertical axis. Users can swap it to plot for example the 13C axis horizontally and 1H axis

wf sujdbmmz! gps! bo! | Nr@GBdoteq f g v ol jarpond pmotessing f | +
jufnt! ) gmfbtUilfs!fQsfpsd futpt!jdo heBdgibgdvionmPrbcessird) Steps!o - !
paragraph). For transposing nD processing, the user can select two dimensions out of the
existing dimensions, and they will be transposed.

The axes control has an additional option in the form of a drop -down box. This option
determines what is plotted at the edge of the 2D spectrum, referred to as the fideview!in
JASON. The options are: 1) Sum, which is just the sum of all points across a row or
column, depending on the axis; 2) Skyline, which is the maximum value across each row
or column; 3) Spectrum, the user can select a 1D spectrum from the Canvas; 4) Trace, the
user is able to plot a specific trace from the 2D spectrum using the cross hair cursor.
More than one trace can be plotted on an axis projection.

Sideviews can be scaled using the mouse scroll wheel and moved up or down by holding
down the Shift key whilst using the scroll wheel.

2D View Options Sideviens

Plot Cuts

8 Sync Linked and Selected Spectra

Figure 26: 2D Options in the®Vj f parel
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3.5 The Processing Panel

The Processing! panel contains all the steps in the processing chain used to convert the
raw data into an NMR spectrum.

Figure 27 shows a typical processing list for a 1D NMR spectrum. In this section, it is
assumed that the user is familiar with routine NMR processing.

Processing g [ <]
Ll =|FFA [ edit

8 Apcdisation Sl o
Exponential=0.2Hz, Tropezoid=(0% 0%, 80% 100..

8 Zero Filling v |
Times=2

8 Fourier Transform o
Clip, FT Centre Zero, Hardware phase corection,
8 Phase v
Method=Auto Ph g
< -,
e

=

Full processing Apply’

!

Data Display Option

Apply Processing
Button

Figure 27: The Processing Panel

Any change that is made to the processing list has to be applied; this is done by pressing
the #Apply! button at the bottom of the processing list. All entries in the processing list
have a checkbox to the left of the name and an pen/Close! toggle arrow to the right. The
checkbox allows the user to turn on or off that processing step. To turn a step off, the
user unticks the checkbox and then presses the + B q futian! By toggling the button to
the right of the name, the user can see and modify parameters and options related to the
processing step. A number of the processing steps have extended modes of use, a basic
mode and an expert mode which are discussed belowExtended Processing Options.

At the top of the ¥ Qaessing! ! g bJASOM reports theexperiment type if it is determined
by the experiment recognition system. To the left of it, there are buttons allowing the
customer to Load and Save processing lists . The current processing list can be saved in
the .jjp (JASON processing list) or the .cjp (compact format) and can be applied later
using either the pen and apply processing list! button or by dragging and dropping in the
filee Ui f ! #Fej u! Qsopttdnfopeng up adialdg vihich! id described in detail in the
¥ B e eNMore Processing Steps! section.

Apodization section displays the options and parameters for signal apodization ; both
FCbtjd!! boe! ¥Fyqf s inbdditiop te the availablé dpddizatign fubctomnsf,

FFoi bodf! Sftpmvuj po! !iPogdhterddivel) 5 p wsivitchied tmthed u ] wj u z
Interactive mode in which the FID and the apodization envelopeare displayed.
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Zero Fill section contains the options available for zero-filling. The zero fill can be defined
as a multiplier, for values less than 10 or as a number of pointsin the final zero-filled data
set.

Fourier Transform section displays all the options for the Fourier transform . There are a

number of options available, a number of which are only applicable to the indirect

dimension of a2D spectrum. Ui f ! ¥ Spvoe! ! pq uadgiry zebonomgrdxized gps! op
datasets.

Phase section shows the options for phasing. The #nferactive! button is equivalent to the
Phasing mode on the Context Tool bar. In addition to the interactive mode, there are:

1) Auto: in this mode the applied phase correction is determined automatically

2) Custom: in this mode the phase can be changed manually by typing values into the
dialog boxes below.

3) Absolute: the spectrum is displayed in magnitude mode.

4) Auto PhO: the zero order phase is corrected automatically, with the first order
correction set to zero.

The PhO and Ph1 fields display the current zero and first order phase correction, and in
Custom mode they can be used to manually set the phase of the spectrum.

The #nvert 180! tick box will apply a zero order phase correction of 180 degrees to the
current phase. For a phased spectrum this will essentially invert all the peaks.

Jo!lui f! +@ibhtf fmlj lobdalpssf dujrpanassigntothea regionstoftHeu i f | vt
spectrum as ignored; such regions will not be used in NMR operations like automatic

peak picking/integration, baseline correction etc. Ignored regions can be created for each
processing step from the existing integrals as following :

Specify integrals, marking regions that should be ignored.

Expand the panel for the corresponding processing step (either baseline correction or
phasing). Press the "From Integrals" button in the "Ignored Regions" group. The title of the
group should change to "Ignored Regions: N" where Nis the number of created ignored
regions.

Integrals can be deleted now. The ignored regions are now saved as a parameter for the
corresponding processing step and become part of the processing template. Different
ignored regions can be created for the supported processing steps.

Pressing "Apply" applies the processing using the specified ignored regions.
The "Clear" button in the "Ignored Regions" group cleas the stored ignored regions.

Pressing and holding the "Eye" button in the "Ignored Regions" groupvisualizes the stored
ignored regions on the NMR plot (1D or 2D) as grey rectangles. Note that the ignored
regions are always rectangular, even if the 2Dintegrals, they are created from, are
elliptical.
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Normalize Intensity section contains the controls for normalizing the spectra intensity:

1) 35cale to! - scale highest intensity to specified value;

2) #Add! a constant value added to all points after the multiplication;

3) #Position!: for maximum search as % of spectrum, where left edge is 0% and right

edge is 100%; by default, it is middle of spectrum.

4) Rangd p find maximum intensity in range specified (and at defined position) to
normalize the spectral intensity .

The last two arguments by default means searching whole data for maximum, and it can
be used to setup for a region around a peak which will be scaled.

Baseline Correction section has the following options: Polynomial, Cubic Sgine, Linear
Spline, Whittaker, Bernstein, Akima Spline parameters of each of the options can be
changed in the same section/ $Shdw Baseline Model button allows the user to preview the
result and opens access to interactive tools to manipulate manual baseline points. Hover
the mouse cursor over the interactive buttons and controls to see tool tips for the short
description of their functionality.

Data Display Options allow the user to view the data at different points along the
processing chain; the options are:

1) Show raw data, which displays the original time domain data, if available

2) F2time domain processing, which displays the time domain signal after the
processing steps which apply only to time domain data have been applied, but prior
to the Fourier transform

3) F2 after FT, which displays the frequency domain data immediately after the Fourier
Transform

4) Full Processing (default option) , which displays the data after the application of the
full processing chain.

Adding More Processing Steps: When a new data set is opened JASON will attempt to
read and interpret any processing list that has been saved with the data and apply it
automatically. There may be other processing steps that the user wishes to apply, and
these can be added using the # dit processing ! button at the top right -hand corner of the
¥ 1IQcessing! panel, seeError! Reference source not found.. The # dit processing! dialog
has a list of available processing functions in the left -hand panel. The righthand panel
has the list of processing steps in the current processing list. A new step is added to the
list by simply dragging it from the left -hand panel and dropping it in the right-hand panel.
In default mode, JASON will automatically place the processing step at the most
appropriate position in the list. An item can be removed from the processing list by simply
selecting it in the right-hand list and pressing the Belete! key. Once the selections have
been made, the processing list is updated when the $OK! button is pressed.
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Edit Processing List

Drag from "Available" and drop to "Selected” to add. Delete in " Selected” with Del key.

Ordering ef Processing Steps:
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Figure 28: Processing List options

Drag and Drop

Cancl

Settings of Ordering of processing steps : In default mode, JASON will arrange the
processing steps in the most appropriate order automatically. To change the order of the
processing steps, the usercan select # ditings! button in the top right-hand corner of the
¥ dit processing! dialog, see Error! Reference source not found. . This brings up a drop-
down list of modes. The first is the default mode, the second and third modes allow the
user to place a processing step where they like. The second mode will give a warning if
JASON thinks the placement is inappropriate (i.e., placing zeroHfilling or apodizati on after
the Fourier Transform). The third mode, expert mode, provides no warnings.

Save and Load Template: as a reminder, the processing list can be saved to a template
file, or an existing template can be loaded using the two buttons on the top left -hand side
of the Processing! panel.
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The #Analysis! panel contains a list of analysis tools that might be used to examine an
NMR spectrum. The list of functionality shown i n Figure 29 is typical for a 1D NMR

spectrum.

Clear Analysis

Spectral Referencing

Peak Picking

Integration

Multiplet Analysis

More Tools

Spectrum Analysis
——>|
¥ Clear All
Referencing
- .
Manual Reference
Peaks
Auto “i Manual fo
—]
v, Clear
Auto Peak Mode: Positive
Integrals
> J Auto “/” Manual o3
¥/ Clear
Multiplets
— "1 Manual fo3
¥, Clear
More
“OManual Assignment
# Measure
—]
Jx Simulation
+ Spectra arithmetic

Figure 29: The#Analysis! Panel

Clear Analysis button clears all levels of analysis.

Referencing (R): The Referencing mode allows a user to select a peak or a position on a
spectrum and set the chemical shift to a value of choice. To make a selection , the user
moves the cursor using the mouse to the desired position, then left clicks to open the
Referencing! dialog. It is worth noting that in default mode the cursor will snap to the
nearest peak. In order to have a free selection, theCtrl or Cmd key should be held down.

2]

0ld position:
New position:
[ Import from solvent chloroform-d: 7.260 ppm

(0 import from reference compound  Select Reference Compound:

(O Restore original reference

[[3:964 ppm}le—————————————— Current Value
[2:500 ppm je————F1-+— New Value

oK Cancel

1D Dialog

e
Dimension  ————{Horizontal 00 axis: F2c't) |
Old position: 7.698 ppm |-7— Current Value
New position: [7:500 pp j———81— New Value
() import from solvent chloroform-d: 7.260 ppm
(2] import from reference compound  Select Reference Compound:
i
() Restore original reference
Dimension  ————] Verticll Maxis: FiCH) |
Old position: 5.020 ppm J¢—————1— Current Value
New position: 5,000 ppm J4————+1-—— New Value
([ import from solvent chloroform-d: 7.260 ppm
'] O import fro e compound  Select Reference Compound:
oK Cencel

Figure 30: Referencingd Dialog

The Referencing! dialog is shown in Figure 30, with the current chemical shift value of the
dimensions shown as part of the description and the new value as a text box. In the case
of 2D spectra, the dialog box contains a line for each dimension of the spectrum. Once
the user enters the new value and clicks K! the spectrum will be reset using the new

reference position(s).
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Peak Picking: There are two modes for peak picking, automatic and manual. The Manual
Peak Picking mode is identical to the Peak Picking mode in the Context Tool bar.

Target button allows the user to define whether the pick peaking algorithm should
identify positive peaks only, negative peaks only, or both positive and negative peaks.

Automatic Peak Picking mode asks the user to set a threshold for the amplitude of peaks

of interest, then automatically picks all peaks across the spectrum and fits the

subsequent model to the data. The threshold itself does not change the peaks that are

picked but simply labels the peaks as contaminants if the peak amplitude is below the

threshold, or compound if the peak amplitude is above the threshold. Additional options

for auto peak picking are described in more detail inthe + Qf Iglbts!lbhsbqi ! pg! ui f!
ONS! Tf usectiom.ht ! !

The Fit model! button allows the user to apply fitting on the existing peaks. Itis a
convenient tool to get fitted peak models after deleting/adding peaks, changing
parameters in the peak table, etc. It is equivalent to forcing more fitting iterations of the
current model.

Manipulation of the individual peaks after peak picking is identical to the description in
the + €k Picking! section of the Context Tool bar.

The # IBar! button will clear all picked peaks.

The # &itings! button to the right of this section opens the # &k!tab of the NMR settings!,
which is described in The NMR Settings section.

Integration: There are two integration modes; the Manual mode is identical to the
Integration mode in the Context Tool bar. The Automatic mode will attempt to separate
the spectrum into regions containing groups of peaks likely to belong to a single
multiplet. The Integration mode is available for 1D, 2D and pseudo2D spectra.

Manipulation of the integral regions and labels is identical to the description of the
Integration mode in the Context Tool bar section.

The integral baseline can be adjusted using the control points highlighted in red below.
Hovering the mouse over either control point displays a tooltip explaining what the control
point does.

T — i
© o =0 —
8

T T T T T T
0 %< 7.59 7.58 7.57 7,55' 7.55 7.54 7

Figure 31: Integral baseline control points
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The # IBar! button will clear all integrals across the spectrum.

Multiplet Analysis: There are two modes for multiplet analysis. The manual mode is
identical to the Multiplet mode described in the Context Tool bar section. Automatic
mode will perform peak picking and cluster peaks into groups or regions that are likely to
belong to a single multiplet as carried out in the peak picking and integration analysis
steps. If peak picking was performed beforehand, it will use these results to perform
multiplet analysis on the regions and the peaks within each region. The multiplet analysis
mode is available for 1D and 2D spectra.

The individual multiplets can be manipulated with the range being extended, peaks being
added or removed from the multiplet. Once the user is happy with the changes, the

¥ &nalyze! button can be pressed to redo the multiplet analysis. The # IBar! button clears
all multiplets.

More Tools: Additional analysis tools

Manual Assignment (A): The #Assignment! tool is used in conjunction with a molecular
structure to select a multiplet or peak on a spectrum and assign it to an atom in the
structure. This is done by left clicking on the label of a peak or multiplet and dragging it to
the atom on a molecular structure (see Section 9). The atom will then be assigned the
central chemical shift of the multiplet or the position of an individual peak.

Measure Tool (D): The Measure! tool allows the user to make accurate measurements
between two points on a spectrum and is discussed in detail below.

Interactive SNR Tool allows the user to select signal and noise regions and is also
discussed in detail below.

The Simulation button opens the JEOL J-Coupling Simulation panel allowing a user to
create a simulated spectrum.

The Spectra Arithmetic button opens the Arithmetic panel which allows a user to add or
subtract spectra.

Measure Tool (D): The Measurf idde allows the user to make accurate measurements
between two points on a spectrum.

Selecting the Measure! mode opens a dialog which contains two tabs. One of them has
the Measure! tool options.

1 Ui fSihgle! mMode allows the user to make a single measurement; in this mode, if
a new measurement is made, then the previous is deleted.

1 The Multiple ! mode maintains each measurement as the user creates them. To
make a measurement, the userneeds to select the first point on the spectrum by
the mouse and drag to the end point holding down the left mouse button.

Jg!luif! #FTobq!up! Qf bl t!!pqujpo!jt!tfmfdufe-1"!ui
peak; otherwise, afree selection of the starting and end point can be made.

Once the measurement is made, a label is created at the starting point of the
measurement, with the starting coordinates, and a second label is created at the end of
the measurement. The end point label contains the coordinates of the end point and the
differences between the coordinates of the end point and start point, see Figure 32.
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Start Point Label | ||

oIS La

Measure Mode Linewidth Tools

Press CTRL for free selection -

Figure 32: Measure! Mode and £inewidth! tools

The £lear Alll button deletes all current measurements. A particular measurement can be
deleted by a click on the red cross that appears if point the cursor at the measurement
line.

Dmj dl j oh! po!l uiclbsesih@ f bl b t dialbgtadiexitptbelmode; ti f I #Wj f x I !
panel has a check box for measurements visibility outside the Measure mode.

Linewidthtoolsj t ' ui f !t fdpoe! ubc! pg! partbfthed'Neasurel sf ! ! ej b
tools (in Figure32- I ¥ Nf bt vsf ! I boe! ¥Mjof xjeui!Uppmt!! bsf
demonstration purposes only).

On the NMR spectrum that should be measured, the peak range will be taken from the
current zoom. The routine will search for the maximum intensity point within this range
and then descend on both sides looking for intensities, at which the width should be
measured. Between one and three measurements can be created at the same time.

Toggle checkboxes for additional measurements and enter the intensity at the measured
points (50%, 0.55% and 0.11% by default)

Clicking "Measure" creates measurements on the plot; if any issues are detected, they will
be reported in the #/arning! pop-up. The measurements are standard JASON
measurements in "Delta Hz" style. They can be reported in the Measurement table and so
on.

Ui f!' ¥Dmf bs! Bmm! ! cvuupo!efmfuft!bmm! gsftfoul nf
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Interactive SNR Toolopensao ! # Jouf s bduj wtidlog,dSsvhidd sigmdl enchb u p s !
noise regions can be set by using the control points on the region indicators on the
spectrum (Figure 33: Interactive SNR Tool).

Additional signal regions can be added using the #!icon in the dialog. After a new signal
region is added, it appears at the right edge of the spectrum and becomes editable by
foufsjoh!uiflejhjut!joluif! #$Gspn!!boe! #Up! ! gj

Signal regions can be deleted using thefirashBinlj dpo-! Ui f! +Efmf uf! ! pquj
the currently edited signal region; this d b doé used if only 1 region is left.

The arrows let the user cycle through the multiple signal regions; the order of signal
regions is not the one on the plot but the history of creating them.

Ui fltlwjtjcjmjuz!pg!uif! TOS! mbecezf!nuti!fj!t+ Tdi ppoxul sTpOnom f!
checkbox.

Lo ®
=4

218
lo
SNR = 32905 6
G)\ B Interactive SNR calcul: F6.40x10
-~
qe)
-
\h SNR: 32905.6 -
ﬁ](- Signal region
&J- o 2 : F4.80x10*
L7 From: 049% ppm ¥
A
L 4
= To: 1496 ppm |+ goae
“
O Noise region
Fa20x10*
L N [
From: 11.000 ppm |+
To: 12.000 = e
o ppm 2 a0x10®
F.60x10*
() 4
8.00x10
| | _ I _ L“_LLLL _
Noise: 1ppml e 0.00
T T v T T T T T v T
120 105 9.0 75 5.0 45 30 1.5 0.0 15
61»—4/{!&“_

Figure33: Interactive SNR Tool
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The + &)ametert panel comprises two tabs; the + &ametert tab is a list of all parameters
available for the selected data, and the * éport!tab is a list of all parameters that will be
displayed if a parameter table is created. Figure 34 shows the two tabs for the

F Pametert panel of a typical 1D NMR spectrum.

Parameters

Parameters  Reports

Group: perameters

Name

ACQ_DELAY
ACQ_DELAY.nts.str
ACTUAL_START_TIME
ACTUAL_START_TIVE.str
AE_DELAY_RATIO
AF_VERSION
AUTOSHIM_MODE
BLANNG

BLANKING unts.str
BUFFER_LOOP
BUFFER_LOOP_DNOSX
oA
©i11.008

OH1 MR

o2 e
©412.005
o120

13 AW
413,005

413 XMTR

o114 AP
414005

Oi14 MR

s A
0415005
OISR

0116 AV
<

Figure 34:

3.8 The Table Tools Panel

Value

8.3€065

872435117

2170821

o

AUTOSHIM C

x065

NONE

Cla

The+®arameters! Panel

When a table is created and selected as the active item, thef able Tools! panel will
appear. Thedable Tools! panel allows users to customize how a table is displayed. Table
settings can be restored to the factory default settings by clicking on the Restore Factory!
button, or new settings saved as the default setting using the et as Default! button.

Table Tools [« ] Table Teols

Setas Default | [Resiore Factory
Headers  Coumrs Budy  Cels Headers | Counes | Body  Cels
[ Row index (2] Colum Tites
[ o e

Decmal
Font Comns Unts ool aign
Vs eioh 2 “] o 4 FPosippm) ppm 3 =a
Clssd Clttake [ reerioe & [ Heght 2 =i
C [ wieth () He 2 =i
0 B kurosis z =l
= H =i
FE wpe
6 2 Label =i

SetasDefault | [Restore Factory

et Fiter

B TeToos

Meaders  Coums Body  Cels
) Spit at Page reske [ Alternating Row Colors
Font

M Shel g 2 |[s3s
[8od [ ttaie [] Underine

Figure 35: The#able Tools! Panel
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The Headers tab contains the settings for the table header. Ui Rdwindext and £olumn
Index! checkboxes display the indexes of the rows and columns which can be especially
useful when using equations in the custom columns in the table, Figure 35.

The Columns tab allows users to add or remove custom columns (+ !plus,or+ - ! nj ovt -
buttons), set units, adjust decimal places, customize font for the entire column, set the

alignment of column entries and filter the values. Please note that the individual font cell

settings have priority over the column settings. Adding custom columns is useful if more
information should be added manually to the table. It is possible to add numbers, strings

or Excellike equations to the cells of custom columns .

The Body tab contains general settings for the font in the body of the table.

The Cells tab enables users to set font settings for a selected cell or cells.

3.9 The Chart Tools Panel

A chart can be created by selecting an item in a table and choosing the £reate Chart
option from the menu available by a right click. Use the standard keyboard shortcuts: Ctrl
+ U (Cmd +U) to undo zoom, and Ctrl + | (Cmd + |) to redo zoom on charts.

When a chartis created and selected as the active item, the £hart Tools! panel will
appear. The£hart Tools! panel allows users to customize how the chart is displayed.

The Series tab contains the settings for the visual data representation across different
series.

Chart Tools g x
Series Chart
+
X Error Bars ¥ Error Bars
St MarkerShape  MarkerSize  Color /oy 0 olumn from table) (Choose column from table)
A ¥ Pos (ppm) @ Circle 15 I V) (centifier; Table: 23 [ Pos (ppm); Table: #3
Chart Tools g x

Series Chart

+ | o=

5 2 X Error Bars Y Error Bars
Series Marker Shape | Marker Size | Color (Choose column from table) (Choose column from table)
A Pos (ppm) @ Cicle 15 - Identifier v | [] Pos (ppm); Table: #3
Identifier ~

Pos (ppm)
Start (ppm)

End (ppm)

Offset

Slope

Momnalized

C

Type

J(Hz) v

Figure 36: The£hart Tools! Panel, Heried tab
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The # dries! checkbox allows the user to choose the data from what column of the table
to display, and the ¥ &a unit marker! settings (Marker Shape!, Hize!, and £olor!)
determine how this data will be presented on the chart visually, along with the data
accuracy representation (¥!and # Error Bardl), Figure 36.

The user can set the data accuracy visual representation (error bar) parameters by
choosing which column from the table is to be used for drawing the error bars. This can

be accomplished by selecting the column from the drop -down menu that shows up when
editing the X Error Bat br ¥ Error Bat tolumns in the £hart Tools! panel under the
Feries! tab. When creating a series from a peaks table, the columns responsible for the
drawing the error bars will be automatically selected as the corresponding error columns
for both X and Y data points. All changes made to the error bar are supported by the Redo
/ Undo framework and can be saved.

Note: the error bars functionality is only available for data taken from the tables and not
from Fit Data! (best fit line series).

The Chart tab allows users to adjust the parameters of the chart and contains settings
regarding the Legend and Axes.

Chart Tools Axes Ranges Axes Properties

Series Chart

Chart Properties ) ) . )
Horizontal Axis Ranges Horizontal Axis Properties

I Chart Title £
Minimurm: | 32.00 Auto Decimal Places: 2 Auto
| Horizontal Ais Title #
~ Maximum: | 488.00 Auto No. of Ticks: 5 Auto
| Vertical Axis Title #
Reverse Direction (Masx -> Min) No. of Minor Ticks: 0 Auto
V| - Horizontal Axis
v T Vertical Axis Vertical Axis Ranges Vertical Asis Properties
v i A
s Minimunm: | -1334.18 Quig Decimal Places: 2 Auto
Vi
Legend Maximurm: | 2.50e+04 Auto No. of Ticks: 5 T
L d Al i T Align Tc b
cgen ‘gnmen litanio; Reverse Direction (Max -> Min) No. of Minor Ticks: | 0 Auto
Set as Default Restore Defaults | 4

Figure37; ' Ui f ! ¥Di bsu! Uppmt! ! Qbof m-! #Di bsu!! Ubc

It is worth mentioning that showing / hiding the axes as well as axis range modifications

are supported by Undo / Redg, the corresponding buttonsd bo! cf ! gpvoel! jo! uif
Sbohf t ! lotttfeddigngpcan be performed by the shortcut keys com binations: Ctrl

+ U (Cmd +U) for undoing, and Ctrl + |1 (Cmd + I) for redoing the changes.

By default, the charts are created with the Horizontal axis - minimum on the left,

maximum on the right, and the Vertical - minimum at the bottom, maximum at the top.

The user, however, may find useful the option of creating chart tables with the inverted

direction of axis (Horizontal - minimum on the right, maximum on the left; Vertical -

minimum at the top, maximum at the bottom): for example, for plotting results where the

horizontal axis includes chemical shift information - so that the plot matches the

spectrum, and such as from Tables produced from the binning plugin so that the

horizontal axis binning order matches the horizontb m! di f nj dbm! ti jgu! byjt/
Ej sfdujpo!!'"pqujpo!jt!lgpvoel!l!tfgbsbufmz!gps!fbd

The controls for setting the axis properties to default are foundinthe¥F By f t | Qs pqf s uj
section; these are integrated into the global JASON undo / redo stack, The horizontal and
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vertical axes properties on the chart tools panels GUI are dynamically updated in reatime
to reflect any changes made.

Chart settings can be restored to the factorydefault t f uuj oht ! cz! dmj dl j oh!
Gbdupsz!!lcvuupo<!ps!lofx!tfuujoht!tbwfelbt!uif
Ef gbvmu! cvuup o The@dgwhed| buttoD apéns wp'the lbbal/Séttings!

dialog, Figure 37.

Npsfltfuujoht!up!uif!dibsu!ejtgmbz! gbsbnfuf st
FHmpcbm! Tfuujoht!!ejbmph-!boe! mjl f!luibu!gps!u
settings, but not the currently active chart.
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4 Reporting: Tables and Parameters

When a user has performed a peak picking, integration or created a series of multiplets it
is often useful to display the data in the form of a table for reporting. Apart from tables,
FHave Ad allows saving text items as .txt; in this case, the plain text content is saved.

4.1 Tables

To create a table in JASON, the user right clicks on the object to bring up the right click
context menu. At the bottom of the menu is the option # f@ate! that contains a menu with
5 options; these options are only selectable if the corresponding analysis has been
carried out.

Tables can be copied and pasted by selecting the table as the active item and then using

£1trI+Cl or! Cmd+Cl to copy and £trl+V!or £md+V!to paste. If a row or cell is selected

(this will be shown as highlighted blue), only these items will be copied. £trl+Click!in the

column header to select the entirecolumn. #+ Dvu! ! boe! +Ef mfuf! ! pgf sbuj
the context menu (available by a right-click) if the content of at least one of the selected
cellsiseditable,x j ui ! bo! fydfquj po!up!uijt! mphjd!gps! ui
'Delete' and 'Cut' actions remain enabled regardless of whether the selected items are

editable. The¥ Dv u! ! b d uj p bylthe tnbdd/radg fgnptisnalityevithin JASON.

Table titles are set by default with a name which represents its origin, for example a Peak
Tabledsf buf el gspn!bl!ltqfdusvn! xxijdi!jt!jufn!4!lpo
gspn! $4! /1

The table title is user editable by double clicking on the title as per spectrum titles. The
table title editor dialog has tool buttons to insert placeholder text for table titles and
parent tags in the format: <Table Title> from #X; see Figure 38.

Users can insert the following placeholders:
${object_title} | will be replaced with the table's title.
${tag} | will be replaced with the tag of the parent object the table was created from.

£ Edit Table Title X

BIUXXEF===0T

Standard ~ | | Arial v |11 >

${object title} from ${tag)

| Use Key: ‘${object title}' for Object Title | Key: "${tag}’ for Parent Tag
| These keys will be replaced with the respective table title information, if available.

oK Cancel

Figure38: EBdit Table Titl€dialog
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The table border and grid can be made visible or hidden using the checkbox on the fable
Tools! panel. The default border and grid setting can be set from the Hettings! menu.

The column width and row height can be adjusted directly from any cell manually; this
action is supported by Undo/Redo.

Richt-clicking on a table brings in a context menu which also contains a lot of useful
options. The £xpand Vertically! ! pquj po! g p wlelkecbntert menu, will expahd u
the table fully vertically, displaying all the rows.

If the active item is a table item,Have Asl ! t b wf t !Fertablds,tthe coatgnucan be
saved as tab-delimited text.

4.1.1 Parameters Report

The Parameters Report option from the # l@ate! menu places a parameter table next to

the spectrum, see Figure 39. The parameter table can be manipulated on the Canvas as

any other object in JASON; the grab tag allows the user to drag and drop the table to the
vifsltlgsfgfssfe! mpdbujpo!xijmfluifl!lesbh!qgpjo

The contents of the parameter table are defined in the # &ameters Report! tab. JASON
shows the parameters in the Vendor sorted order; clicking on the name column header
allows the parameters to be sorted alphabetically A to Z or Z to A. The order of the rows
in the parameter table can be changed by left clicking on the row and dragging it up or
down the table.

New items can also be dragged directly from the * &ameters!tab in the + &ameters!
panel (see Figure 40) into the displayed table.

Grab Tag

1y
(&)

e )
-

Ny
Flename Ethyindanone Profoer13-1.4dF

[r2ad® M= Ethylndanone

Awthor deita

Experirent proton. pp

g |sohvert [ CHLOROFORM-D

Actsl Sart Teme | 201708 24T16:05:17
Feid Srength |9, 38977 1
Fogerg®  |Seecometer lonTa2 mar

Receiver Gam__|46

[48u0*
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Tenperatwe _|211%C
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o4 S lopien Tire 2186285 W
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Figure 39: Parameter Table
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Figure 40 Adding Parameters to the Parameter Table

4.1.2 Processing Report

The Processing Report option from the # i@ate! menu places a processing table next to
the spectrum, see Figure 41 Processing Report. The contents of the processing table are
defined by the processing steps applied to the spectrum. The processing table can be
manipulated on the Canvas as any other object in JASON. The grab tag allows the user to
drag and drop the table to the userls preferred location while the drag points allow the
user to resize the table. The order of the rows in the processing table can be changed by
left clicking on the row and dragging it up or down the table

Grab Tag Item rotation
6an10t ﬁ

Q L= 6 G
{Apodzston Trapzid=(o%, 0N
sex0’ | |zeroring Foctor or Sze=
[Pqurer Transform Clp, FT Center Zero, Hardware phaself |
ose
FEnty
O © ¢

asao®

Drag Points
32010

2400t

L6x10*

|

12 10.5 9 7.5 6 45 3 L5 0 ‘1.5 PPM

] + Q@ mx

Figure 41 Processing Report
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4.1.3 Peak Table

Grab Tag | ‘ Peak Table | | Peak Table Parameters
[ I
L!Jm,k [raT—

Posizpm | megnt | wiwiky | Krtosis

# | [oos = |an e Y
o w2 e ace s
(=3 mnJam acs 3

W, FittoPage

@, Zoom Outto Al ]
@, Zoomin 5]

C Detach

& Links »

¥ Annotation

Create »

Stack Spectia

Figure 42: Peaks Table

Once a peak picking has been carried out the ¥ i@ate! menu in the right mouse button
context menu will have an option for Peak Table, see Figure 42. Clicking on this option
creates a table of peaks.

The table can be manipulated using the grab tag to move the position of the table and
drag points to resize the table. If the box containing the table is smaller than the size of
the table, then the table will have scroll bars for both horizontal and vertical movement.

In addition to the table, a ¥ €ak Table Parameters! panel is also created. The panel allows
the user to choose which columns to display in the table.

The font and size of the characters in the table can be changed as well as the number of
decimal places to display for each value.

The checkbox Hplits at page breaks ! will split the table if it is resized to cover multiple
pages.

Ui Fy§fboe! Wfogtionjexpandsrte table vertically downwards to show all the
rows; it can be found in the context menu available by a right-click on the table body (cell).

The order of the columns in the table can be changed bydragging the first cell of a
column to the preferred position .
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414 Integral/Multiplet Table
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Figure 43: Integral Table

Once integrals have been created, the # l2ate! menu in the right mouse button context
menu will have an option for Integral/Multiplet table , seeFigure 43. Clicking on this
option creates a table of integrals.

The table can be manipulated using the grab tag to move the position of the table and
drag points to resize the table. If the box containing the table is smaller than the size of
the table, then the table will have scroll bars for both horizontal and vertical movement.

In addition to the table, an #nfegral Table Parameters! panel is also created. The panel
allows the user to choose which columns to display in the table.

The font and size of the characters in the table can be changed as well as the number of
decimal places of each value.

The checkbox ¥ [lits at page breaks! will split the table if it is resized to cover multiple
pages.

The order of the columns in the table can be changed by simply left clicking on the first
cell of a column and dragging it to the preferred position .

If multiplet analysis has been carried out, the Integral/Multiplet table option from the

F @ate! menu will display the Multiplet Table. The multiplet table is identical to the
integral table but will contain information about the type of multiplet identified and the J -
couplings if the multiplet structure was successfully resolved .

415 Measurements table

Once theuserisdonewithnf bt vsf nf out ! boe! uindde ekitdd,dt vsf nf ou
Measurements table can be created by a right-click on the spectrum and choosing the
dpssftgpoejoh! pqujpo!joluif! #$Dsfbuf! ! nfov/!
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In the table, the user can adjust the position of the starting and end points by clicking on
and editing the corresponding cells.

The type of information displayed on the label can be chosen betweenthe £f ubj mf e! | bo
FEf mub! I { ! !i4pTgfumfpd didloyybhatapjpeand upon clicking in a
dpssftgpoejoh! df mm! j o;'the vafue willb¢ change forthaiteetl mf ! | d p n

only.

4.1.6

Multiplet Report

In addition to the multiplet table, the multiplet information can also be displayed as a
multiplet report using the corresponding option in the ¥ f@ate! menu or by clicking on the
+Dsfhuuf grf u! ST gpsNYVmejvgmpo! § of dij pdbsepRgurai f! +B

44,

The report is in the style used in academic journals and can be cut and pasted from
JASON into a manuscript. When the option is selected, the user will see a dropdown list
of available journal formats. The Font Properties/ /optidn in the right-click context menu
opens a dialog to change the font and color of the selected multiplet report , please note
that text content cannot be modified via this dialog.

It is also possible to add identifier label s to the multiplet report . For this, the
%IDENTIFIER field is found in the multiplet report template options Once added to a
template, and that template is applied, the multiplet identifiers appear in the multiplet
report,eqg.#/ [/ [V G; I 2/
identifiers are changed to the numbers of the assigned atoms on both the spectrum plot
and multiplet report. If the user modifies the identifier in the Multiplet Properties ! dialog, it
is modified in both the spectrum plot and multiplet report.
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Figure 44: Multiplet Table and Report
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4.1.7 Custom table

The option to create a custom table is found in the Main Menu Y New Y Custom
Table.... (also available by a right-click on the Canvas); it opens a dialog allowing the user
to specify the number of rows and columns.

Newly created custom tables are initially empty except for the column titles which are A,
B, C, etc. And canbe edited later, allowing the user to fully customize header and cell data
as needed.

Rows can be added orremovedw | b! ui f !l ubcmf!t! dpoufyu! nfov;!
#Add Row(s)...! opens a dialog to specify how many rows to add (supports undo/redo).

Remove Selected Rowd deletes the currently selected rows and is only enabled when a
selection is active (supports undo/redo).

Pelete Selected provides the same functionality as Remove Selected Rowd (supports
undo/redo).

Columns can be added or removed using the dz, andl dgiLbuttonsinthe # Ub c mf ! Up p mt !
gbof m-! ¥Dpmvnot! !ubc/

Table column titles can be changedinthet b n TablgTools! ! q bGoltinmms! tabk

4.1.8 Fitting data

For the tables, the option to fit data is found in the right -click menu available after
selecting an item in a table:

[ Fit Data X
Analyses Setup Preview

+||=||@® Name: Rl

NS

? Initial value Fitted value  Stc

o 2

EffectiveDiffusionTime

Coeff

GradientShapeFactor 52367

CeeeooC
e - =

[Table | [lPlot | |[#Edit Residuals

Figure 45: 'Fit data’ dialog
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4.2 Printing objects

The option to print out objects from JASON can be found in the Main Menu and s also
available from the menu appearing after right clicking on the currently active object.

By default, JASON sends all of the objects currently existing on the Canvasto print.

To print out selected objects of interest, select them in the Canvas first and chose the
Felected Objects! option in the Range! section of the Print! dialog (Figure 46):

Print X
(2]

Send To: | Microsoft Print to PDF ~ |

Color Mode: | Color = |

Copies: |'I |

Page Range: |A|I = |

Custom Range: |2..1-5, 8, 11-13 |

Pages/Sheet: |1 = |

Plot Line Width: | 1.0 =]

| Print via System Dialog... |

| Print | Close

Figure 46: Printing selected objects

Qmf bt fl opuf! ui bu! ui &theHizrwuth forpyinting bfXhp ebjedt dnlyb g g f d u
which can be seen in the printing preview, butnot that displayed on the Canvas.
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5 The Settings Menu

There is a large array of options for customizing the look and feel of JASON, as well as
preferences for the analysis tools. These are controlled using the # &itings! menu, shown
in Figure 47.

iminim

LS H

FEifljeioip
;I

e

s

Paj

ikl R |

Hgl: I
HoHE I B

Figure 47: The$ettings! Menu

The # &itings! menu can be accessed from the Main Menu in the top left-hand corner of
JASON or from the menu opened by a right mouse button click anywhere in the Canvas.

When the menu is first opened, the user will see the # &heral Settings! section.

The # &itings! menu comprises of three sections, the General Settings , the NMR settings
and the Table settings . Each of these sections has its own set of tabs which are
described below.

Factory Reset button : this button sets all options in setting s to their original factory
default values.
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5.1 The General Settings

Any changes can be applied using the Apply! button, or when all the changes have been
completed the user can quit the settings dialog by pressing + P,lwhich will apply the
current settings and quit. Pressing the # &ncel! button will quit without applying the
settings.

=] a =]

i General i General i General

- S - § - .

a - [ a =

= =] _MF — =] ®

I L I

Figure 48: The General Settings

The # éheral Settings! panel has3tabs:¥# Vt f s! Jouf sgbdf! -1 ¥Dbowbt -!
51.1 User Interface

There are four options in the + &ér Interface! tab.

Color Scheme: this option allows the user to choose between Light and Dark mode of the
JASON interface. JASON cola theme can be chosen independently of the OS theme, or
follows the system theme if that is chosen.

Language: this option allows the user to select the language for the software. Currently,
English and Japanese are supported.

Context Tool bar option refers the Context Tool Bar discussed in section 3.1 and contains

ui sffl!lpqujpot; #*

Bmx bzt ! Wj t-gxgamdtory! j t ! t f mg

F Bwlujpe f ! I x o thenContdxtl Tbol bar invisible unless the cursor is moved into the

top left-hand corner of a spectrum;

FEfbduj wbuf !'! xj mm! iawayunlessithe dpliop is changed.! Upp m! cbs
Drag Grouped Panels Togethevhen this box is checkgithe context sensitive panels,

described in section 3Qontext Sensitive Panelsand subsequent sections that are
stacked on top of each othezan be moved as a single object, see

Figure 19, and Figure 48.
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Tab Bar for Group Panels: when the context sensitive panels are grouped together by
stacking them one on top of another, the tabs can be displayed either horizontally or
vertically as shown in Figure 49.

=

| Vertically Arranged Panel Tabs ____;\ <7 e

ll (011,

Fm=it

Horizontally Arranged Panel Tabs

Figure 49: Alternative arrangements of grouped panels.

51.2 Canvas

This tab allows the user to define how new objects are added to the Canvas. By default,
objects are added sequentially either horizontally or vertically on the Canvas depending
on the choice made in the pen Direction! option.

New objects are placed on the Canvas using a layout which has two logic layers of
placement. In the first logic layer, objects fill a block of width and height as specified in
the settings. Once this block is full, then new blocks are created on the Canvas, following
similar rules.

The second logic layer defines which direction the Canvas can grow in. When placing the
blocks on the Canvas within the second layer, the user can choose in what direction
(horizontal or vertical) the Canvas can grow without restriction while more and more
blocks are added. This direction is called the $pen Direction; in Settings. For clarity, we
will refer to the direction perpendicular to the open direction as the Restricted Direction!.
The restricted dimension size is limited by the value of the #Max Blocks! parameter.
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Below we describe some details and examples of this layout system.

When a new object is placed on the Canvas, e.g. by double clicking in the file browser, the
placement of this new object on the Canvas is determined by the following rules:

1) On an empty Canvas, the top-left page is used first.

2) Newly opened obijects fill a block first. Objects are placed along the restricted
dimension first (i.e. perpendicular to the open dimension) until the maximum height or
width is reached (as appropriate).

3) When the block is complete, a new block is started. This new block will be positioned
along the restricted direction until the number of blocks is equal to the user -defined
Max Blocks! setting.

4) When the Max Blocks! number is reached, the new block will be started along the open
direction. This new block is then populated using these rules.

If the Max Blocks! option is set to 1 and the block size is 1x1 (this means that a block
corresponds to a single object), all subsequent objects will be added horizontally or
vertically depending on what is selected for the pen Direction! option. Il.e. all new
objects will be added either vertically or horizontally in a single column or row.

If the Max Blocks! option is set to a number N and the block size is 1x1, then the object
will be added in restricted dimension till it reaches N objects, after that a new row/column
of the objects will be started according to the open direction setting.

If the block size is an arbitrary set of values AxB, then the #ax Blocks! and ©pen
Direction! settings are applicable for the blocks, not just the individual objects. A block of
the size AxB will be filled first according to the rules above. Then the placement of the
next block will be determined by the parameters Max Blocks! and $pen Direction! using
the same rules as for individual objects. This is shown in the figure below in the case of a
3x2 arrangement with max blocks set to 2 and the open direction being vertical.

To create an addition row of items in the Canvas , right-click on the object of interest and
gjoeluifl! +Jotfsu! Spx! ! pquj polinsestmowdbbvdtheo uf yu! n
selected item and move the items in the row containing the selected item an d the row

below it down one row; Undo/Redo functionality is supported for this operation .

5.1.3 Import/Export

Image Export: this option controls the quality of images created from the JASON
document.

Page 54 of 98 Copyright JEOL JASON 2026



JASON UserGuide v62

5.2 The NMR Settings

The NMR Settings! panel has six associated tabs: Axis, Plot, Peaks, Multiplet/Integrals,
Solvents, and Bins see Figure 50. Each panel is described in the section below. Any
settings can be set as default using the et as Default! checkbox at the bottom.

- - .- — - -
= | e — = = ==
- e _ : W B — : hovs
TG | B B R =
< e T o -
=
_ L B ‘i =]
i W e g [
2 |~ ——— | gt IS Y e =
- L — ] - - ¥ : -
saema e |l B . =
— —— - o P
Figure 50: The! NMR Settingd main tabs
52.1 AXis

The # Bs! settings tab comprises three panels containing the options for modifying the
axes in an NMR spectrum and axis labels, seeFigure 51.

B | ractory et ok Cancel Aesiy B @ | roctory heset

Figure 51: NMR settings!, #Axis! tabs
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The £ommon! tab contains the settings for the axis label: the user can choose whether

the axis title (label) should be visible and its default position (right/left side or middle ).
Dmjdljoh!poltuif! #PL! ! cv daopedHediglag.nClickigg mz ¥ 8ig ff nd i
will apply the changes without closing the dialog .

Cpui!*l psj{poubm!!boe! Wfsujdbm!!ubct!dpoubj o

The Horizontal tab has the following controls:
Visible checkbox is to toggle the visibility of the axis.

Font and Color buttons open dialogs that allow the user to change the font and style of
the axis and their color.

The display units for frequency domain data and for the time domain data are chosen
from the dropdown lists of Freq Units and Time Units.

In the Extended Labels section, users can customize the axis label displayed. Clicking on
thetditlcvuupo! up! ui f! sjhiu! p#ditdisfLabel Mddog.fFrorh thig j f me !
dialog, the user can enter their required axis labelinformation, including isotope number,

element name, and enable superscript and subscript font.

In the + itks! options, the user can set atarget number of ticks using the dialog box.
JASON will try and set the number of major ticks for the current display range as close to
this target number as possible while minimizing the number of decimal places displayed
on each tick. This is to ensure that the axis labels do not look overcrowded for display
and printing purposes.

The secondary ticks are optional and can be toggled on and off using the Eecondary
Tick! checkbox. The user can set thenumber of secondary ticks between each major tick
in the Number of Ticks! dialog box.

The Vertical tab has the same options as the # orizontal! tab with the following additions.

The axis visibility for 1D and 2D spectra can be toggled separately using the #isible! (1D
plots) and #isible! (2D plots) checkboxes.

The position of the vertical axis can be swapped between the left and right-hand side of a
plot using the show on Right side! checkbox.

The axis labels can be displayed inside or outside the spectrum , with this option being
toggled using the Butside Labels! toggle box.

5.2.2 Plot

The Plot tab has three panels containing the options that are common to all spectra or
specific to 1D spectra and 2D spectra.
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Figure 52: NMR settings! # Qtrabs

In the Common tab, the Grid checkbox toggles the visibility of the grid on a spectrum. The
Watermark checkbox adds the experiment type to the spectrum background as a
watermark.

ﬂ Click here to see how to add a Watermark and here to see how to display
gridlines.

The Marker Font button opens the standard font dialog and allows the user to change the
font, style and color of the crosshair marker.

The Title checkbox toggles the visibility of the title on a spectrum.

The Title Font button allows the user to change the font of the spectrum title.

The Annotation section contains the toggle controls for the different types of annotation.
The Advanced Features button opens an advanced menu.

The 1D and 2D tabs contain controls for the appearance of the corresponding type of a
spectrum and the cursor label.

In the 2D tab, thereis also the option to Show Pick Picking Gridlines.

Jo!ui f! #1 pnpov dsectioh,she Bidplaytas Sqaare and Show Diagonal check
boxes are self-explanatory.

The Diagonal Slope option allows the user to set the slope manually.

523 Peaks

The # €aks! tab has three main options, see Figure 53:

Refinement, which controls the number of iterations used when fitting the peak model to
the spectral data.

Shape Typeis a dropdown list of model shapes for the peak models ; the current options
are Generalized Lorentzian and Pseudo-Voigt.
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Peak Shape has two buttons associated with it, the Font button allows the user to change
the font of the peak labels on a spectrum and the Color button allows the user to change
the color of the peak labels and the peak lines.

© ]

NMR

?II

J Axs | Plot  Peaks Multiplets/Integrals Solvents. Bins

Peak Picking

3
2
]

Refinement t: 1

Max. peaks for fine refinement: | 5

Shape Type: Generalised Lorentzian

o 3 @B

Auto pesk mode:

g

Method: Full

Tables
View

Label colours per peak type can be setin Plot/Common

,,
PO
3

V! Hide weak peak labels when crowded
Peak Shape: Font...
Digits/Precision for horizontal Label

Prewdodd

Precision for vertical Label

Peak Labels:

Genensied Lorentsian

|| ™ | Factory Reset oK Cancel Apply

Figure53: NMR Setting Qf b1 t ! 'ubc

The Method of peak detection includes the following options: Full, Derivative Only, Local
max only, and CNN only.This deep learning algorithm is currently implemented for 1D and
pseudo2D spectra only; this can be set as the default peak picking method if desired.

The Advanced button opens a dialog box that contains all the options for 2D and nD peak
picking autotype settings and those used in peak picking and peak fitting, see Figure 53.
These values should only be changed by an expert user who fully understands the peak
picking process.

Among others,the&5f gf s f odf ! optoh is pvailabledoulD and pseudo-2D
workflows in Advanced settings. When this option is enabled, automatic peak picking and
multiplet analysis will apply referencing only if the solvent is recognized and a matching
solvent peak is detected. When the option is disabled, or when the solvent is missing or
not recognized, no solvent-based referencing is applied. This functionality is included in
Rules which are discussed later.

Ui f!$+#wjfx!!tf duiidpwedkgaalolabélgwhen croniddd! ' di f dl cpy! pqu
If checked, the hidden labels will be plotted as soon as user adjusts zoom close enough

for all the labels to fit horizontally; the same settings option applies to both 1D and

pseudo 2D plots.

Once parameters have been changed, the user can save these as their new default value
by checking the Set as Default tick box.
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524 Multiplets/Integrals

The Multiplet s/Integrals tab combines the options for both analysis functionalities :

e 3 sertings x
MR L
Axis | Plot  Peaks Intes ¢ G General
Mo\ /e \
=YY L
& || |5 a
0 %
€05 Hurmber of 3 o5
bl MNurmber of 3 8
,,,,,
L = 1
g
—
8| |[feyree | ok || comce Apply = Res

Figure 54: Multiplets! and #ntegralt Settings
The ¥iew! sub-tab contains options for the display of multiplets and integrals:

J-Tree: these options allow the user to define the font and color of the J-coupling tree
displayed on a spectrum

Label: these options allow the user to define the font and color of the multiplet and
integral labels.

Number of digits in integral label : this option allows the user to define the number of
decimal places displayed on the integral label.

Number of digits in multiplet label : this option allows the user to define the number of
decimal places displayed on the multiplet label.

Integral Curve Color: this option allows the user to pick the color of the integral curve ; the
check box next to the it toggles the visibility of the integral curve .

Multiplet marker and Integral marker checkboxes toggle the visibility of corresponding
markers; both checkboxes are checked by default.

The Font and Color options inthe+ Nv mu j g mf ut & #Hlgwpthe mder to set up the
default font and color for the signals; these settings apply to newly opened multiplet
reports and are also saved in JJH5 files.

The Pptions! sub-tab contains the available options:

Default Peak Threshold: in the automatic multiplet selection this is the first pass default
threshold for including peaks as part of a multiplet.

Peak Intensity Error: the multiplet analysis assumes a perfect first order multiplet,
however in real data there will be the effects of strong coupling present to a greater or
lesser extent. This parameter provides a tolerance to the peak intensity to accommodate
the variation.
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J Tolerance range: while a perfect multiplet should have peaks spaced at exact
separations, overlap and uncertainties in the peak picking introduce small errors in the
peak positions. During the multiplet analysis if at any step the analysis is unable to
resolve the multiplet structure satisfactorily ,the peak tolerance is allowed to increase,
starting from a lower bound and terminating at the upper bound. The range of this
tolerance is defined here.

Autobaseline : if this box is checked JASON will automatically detect whether the integral
region is sitting on a flat base line with no bias. If not, it will calculate a correction and
apply it to the integral.

Search J Width: this parameter defines the maximum separation between two adjacent
peaks in the same multiplet or integral region.

Integral Width : this parameter defines how far an integral region should extend from the
outer most peak in a multiplet or integral regions .

The Multiplet Reports ! sectionisthe samebt ! ui bu! jo! ui f! #Wjfx!1lubc!
epvemfelifsf!l gps! uihésk setirfgsapdly!'tochewlywdemed multiplet ;
reports and are also saved in JJH5 files.
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5.25 Solvents

Ui f! ¥$Tpmwfout! ! tfuujoht !IFgueds. m! i bt ! uisff!tfddt

Boz!di bohft!dbo!cf!bggmjfelcz!qgsfttjoh!uif!{
button which will also close the settings dialog. Changes can be rejected by clicking
ui f! #¥Dbodfm! ! cvuupo! xijdi!xjmm!dmptf!uif!tf.u
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Figure 55 Holvent Settings

The usercanadd newsolventsc z! dmj dl j oh! po! ui f ! shé&etme! Of x! Tj
bottom of the panel.
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5.2.6 Bins

The¥ Cj ot ! lubc! dpoubjot!tfuujoht! gps!tsxgnibDs bmj {
NMR plot, seeFigure 56:
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Figure 56: 'Bins' tab and bins visualization

Ui f!'1 Tipx!Cjot!!pqujpo! xpslt! mpdbmmz! gps!tfr
spectrum is selected; the user may need to zoom in to see the bin markers.

In the dialog, the user can specify the number of decimals and set the width of
buckets/bins . Changing the width of the bins/buckets works for any new analysis
conducted after the change, and the specified value will be used when automatic
binning is requested.

Jgluiflvtfs!pgfot!uif! #Cjo#!tf uagusubltthiex | ui pv
default options will be saved. If the settings are open from an NMR plot, then the
default is only modified if 'Save as Default' checkbox is selected by the user.
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5.3 MS

The + N Jettings! panel has two associatedtabs, + By j t | | bee Eidurk 8¥nHachbf< !
the panels is described in the section below.

Any of the settings can be set as default using the et as Default! checkbox at the
bottom.
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Figure 57 MS! Settings

53.1 AXis

Ui f I #dbyggntainslthe options for modifying the axes display in an MS spectrum and
it comprises three panels, settings for the axis label, horizontal axis and settings for the
vertical axis, see Figure 58.
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Figure 58 MS Axisl Settings

5.3.2 Plot
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The! IQt!tab has two panels containing the options that are common to all spectra or

specific to MS spectra as shown in Figure 59.

Figure 59 MS Plot! Settings
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