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Outline - Starting guide

e  QOverview of Mestrelab and Mnova

« Open and process 1D and 2D NMR data ° 5 @
*  Multiplet Analysis for 1D H NMR 0.0
e Assign 1D peaks to a structure T

e Assign 1D and 2D spectra

* Report analysis results

e Basic handling of multiple spectra
e Predict, assign and verify

« LC/GC/MS data processing

MESTRELAB

Note: This tutorial covers only the NMR, NMRPredict and MS plugins of Mnova



'I A Fast Growing Company

e 1996: Aresearch project in University of Santiago de Compostela, Spain,
developed a free Software, MestReC, for NMR processing.

e 2004: Mestrelab Research incorporated in Santiago de Compostela.

e 2004: New MestReNova (Mnova) platform and NMR plugin released.

e 2006: NMRPredict Desktop for NMR prediction.

* 2009: MS plugin for LC/GC/MS data analysis. S

e 2009: Global Spectral Deconvolution (GSD) algorithm released for NMR.
e 2011: DB plugin for Database Management of NMR and MS. N 11.0 |

e 2012: \Verify plugin for auto structure verification.

 2012: qNMR plugin for quantitative NMR analysis. Mestrelab Research

chemistry software solutic

* 2013: Reaction Monitoring plugin for NMR-based reaction kinetics studies.
e 2014: Screen plugin for high-throughput ligand-protein binding analysis.
* 2015: SMA (plugin for simple mixture analysis) Mbook ELN, Mnova app for tablets.

e 2016: Mnova 11 and many more!

An R&D company with 30 people and >80,000 registered users.




" Mnova products and applications

NMR
" > 2 Verify screen

E

o

o

/Quantification, \
N structure verification
U ’
[Predict and \ relaxation and
4 ' N\ compare, diffusion studies,
Quick _ more detailed reaction monitoring,
processing, . i L1 .
ﬁ:reate spectral \ analysis structure- ‘ ligand prote?ln blndl.ng screening,
’ characterization, metabolomics studies

databases for B reporting, peak assignment mixture analysis & QC
managing your own O and verifying ete \ ' j
NMR and MS data. structures. \__ J
Online electronic lab \_ J
notebook (ELN) for Users
managing reactions Chemists Specialists

Qnd inventory /

LC/GC-MS visualization and
analysis, determination or

LC/MS verification of elemental _—

GC/MS iti i i e
compositions, reporting, etc. (\/‘\

Mnova is compatible with Mac, Windows and Linux.

Mnova app for tablets also available since 2015.

Note: This tutorial covers only the NMR, NMRPredict and MS plugins of Mnova




l Download and activate your Mnova license

The Host ID for this computer

W\ License Manager / ? X
> Download and install Mnova FIEEI: i Location of the license file
| X2PNM-JB211+  -ANSTS-A710CZWT IS
. ChOOSG Licenses \
Help > License Manager to Open State Plug-in Issued By Licensed To Type Issued Date  Days to Expir © \
. . 17 o Mnova Verify Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
the Llcense Ma nager d |a|0g- 18 6 Mnova gNMR Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
. . 19 o NMR Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
> ACtlvate M nova usli ng you r 20 o NMRPredict Desktop Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
pu rchased ||Cense fl |es’ or a pply 21 o Random Forest Predic®r Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
. . . 22 6 Reaction Monitoring Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
for 45 day free trial licenses (Click P B o s { v
. < nova rFlugin names >
Get/Install Licenses) /N o Tl
» Make sure that you see green senvice Licenses
. State Name Username Id  Issued Date FExpiry Date Operations Tenapft|ld Asset Id
checks for NMR and other plugins /
that you have chosen to activate. \ e
. . Service licenses
» For managing campus/site/
NEW ON
concurrent licenses, see g ) .
License issued date
L=
Support... Error Summary...



http://www.mestrelab.com/
http://www.mestrelab.com/mlicserver
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Mnova allows you to change Mnova’s interface options for Plugins, Database, NMR, MS,
Molecule, Scripting and Publications. You can edit them on ”Mnova/Edit/Preferences”.

ed I e G

Mnova preferences

General Plug-ins Database MNMR Mass Molecule  Scripting  Drawing Tools  Publications
Save Numbering to Molfiles [] tmport Molecule Styles
Auto-renumbering Mnova 11 allows you to pop-up the table
[E] on Importing [F] n Joining Fragments when opening a new molecule. You can
edit this on “Mnova/Edit/Preferences/
["] Expand Labels On Importing Molecule”.
Automatically Open Table Of Compounds When Importing A Molecule NEW ON
hova
PhysChem Properties 11.0

Update When Editing
Open Babel Folder
@ Autodetect

() select —

[ox [ soen | [ tost | [ conce




" 1H processing and analysis:
General procedure

Y

Opening the raw data.

A\

Preprocessing of FID: drift correction, apodization, zero
filling, linear prediction, etc.

Fourier transform.

Phase correction and baseline correction.

Chemical shift referencing.

Peak picking, integration, multiplet analysis.

Structure verification and peak assignment.

VV V VY VYV

Reporting and publishing. CH3
6 7 0
CHj h'/ %T’/ \\5|’/"10
15
13 2 4 OH
H g™ ~7
14

gk

IH NMR (600 MHz, DMSO-dg) & 12.25 (s, 1H), 7.19 (d, J =
7.8 Hz, 2H), 7.10 (d, J = 7.9 Hz, 2H), 3.62 (g, J = 7.1 Hz,

1H), 2.41 (d, J = 7.2 Hz, 2H), 1.80 (dt, J = 13.5, 6.8 Hz, 1H), 54
1.34 (d, J = 7.1 Hz, 3H), 0.85 (d, J = 6.7 Hz, 6H).

Note: Most of these steps are done automatically by Mnova but you have
full control.




Mnova comes with a set of data file examples

» The installation of Mnova comes with a set of 1D and 2D NMR, LC/MS data, and the
structure of quinine for your practice. On Windows, they are typically located at:
C:\Program Files (x86)\Mestrelab Research S.L\MestReNova\examples\datasets.

» Drag these folders or individual files into Mnova to open these practical examples.

QuininelH
Quininel3C
QuinineHSQC
QuinineMS.d
@ quinine .mol

¥ SamplelayoutTemplate.mnova




Open and transform your NMR data

Go to File/Open to open the fid (or ser) file from the raw data.

Or drag an fid or ser file from a file browser into Mnova. e o e

Mnova automatically processes the spectrum. Use the Data Browser to
open spectra.
(View/Panels/Data Browser)

YV V V V

All data is brought in and depending on your preferences is
processed to the desired extent. (manual or automatic).

P MestReMova - [Document 2]
Wy File Edit View Database Processing Analysis  Advanced Stack  Mass Analysis  Predict  Scripts  Documents  Help

N-NE-E-SBRYER Ye &R O OIS S QRN AT b
Data Browser g X
L =
Mame h Experiment Comment Format ﬂ"‘;ﬂ
AZO0_TH
DSy fid e
Downloads o [
JCAMP
Mass formats
MMR_data -
CQuinine TH
] fid 1D-H-s2pul  1H Quinine Varian YMMR
_ | quinine .maol Untitled 2col_5t.| Molfile
Cuinine 13C
Cuinine H5CC | ‘ ||| | T b
RIVASTIGMIMEINCDCI3 -

RE|EESETE5tiﬂgSEt 90 B5 B0 75 P 65 KO 58 Eﬂwﬁh.“ s :o.z.s 20 18 l.I'l.D.S [:14

Validation

W-Assignment
a -

4
Pealk Purity Res...

]
Compaun...

<

Assignme ...

Stacked Tke..




Display the parameters

» Go to View/Tables/Parameters to view the acquisition

parameters.

> Press Report to report the parameters as a text box on the

spectrum.

14 Quinin=
Quimin= 1H/Td

L

T T T T T T T T T T T T T T T T T T
100 95 90 &85 a0 75 70 &5 &0 55 50 45 40 35 30 25 20 15 10 05
11 {ippm)

Femmete
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3
(Commmant
g
(=0

=]
Specmmeier
L g

WO W b kR

S

10 TPerperais

L1 Fags
o=t ]

12 Brperimenit

13 Mumiper off
s

14 Racser 30

1S Raimpaiion
ey

15 s Wi

17 By Eifion
e

1= Ao eifion
Cmi=

15 Mocifliction
Cmi=

I0 J=ss

21 Spevimimater

Freguency

o
]
5]
e
C:F Mestrelaly

Prodact = Deso Deiaf
20y Quiniref Quinire:
1Hr g

Quirire H

1H Quirire

arzn

e
[mauc]

A

jra-T

[ehe s o]

IOT-10-ZTHZLHE

HOL-1FCET2L 4034

m|eT

Parameters B =
m B = %
Report Copy Setup Customize
Parameter Value nd
1 | C:Mestrelab Projects/Dema
i Data/2D /Quinine/Quinine 1H,/fid
2 Tite Quinine 1H
3 Comment 1H Quinine
4 Origin Varian -
5 Owner
6 Site
7 Spectrometer inova
8  Author —
9  Solvent CDCI3
10 Temperature 25.0
11 Pulse Sequence s2pul
12 Experiment jin]
13 Number of Scans 200
|| 14 Receiver Gain 45
15 Relaxation Delay 1.0000 -

Use the green handles to move,
rotate and resize the text box.
Every object in Mnova can be
relocated and resized.




» Areport of the Processing Parameters can be generated using your
preferred report template for 1D and 2D spectra. A customized template

can be easily added.

!JumlnelH fad

1H Quinine a
P B r B Pt @ T o D S D140 D LN P D D 00D 63 ke O3 M kD 0 N T N o O30 10O 0L T
e e R e e e L L e
mml\h’l\'r\r\'l\r\h’l\r\h’l{\mmmmvﬂ'ﬂ'vﬂ'vvvvvvmmmmmmmmmmmmmmmmn\t
S Lt hik

L.00

=-d
_—1
f1 | More Processing | Analysis |
Time Domain Frequency Domain
I:‘ FID Shift Phase Correction

[ orift correction
I:‘ Truncate
[] Frequency Shift
Apodization

Exponential: 0.5 Hz E
Zero Filling and LP

Spectrum Size: 55536 E

Fourier Transform

Protocol: None
Swap Halves: on
Mirror Image: on

(o)

i) Copy report
Setup report...

Method: Imported
PHO: -141
PH1: -4.39315

Baseline Correction

Method: WWhittaker Smoother
Median Filter: Avtodetect
Smooth Factor: Autodetect

D Smoothing

D Reverse

] Reference

|| Absolute Reference

Proton Reference: : 400
= Factor: : 100.000000

—

Capability to report your
‘Processing Template’

\\—

L]
(m)
24

(s)
90

b (m)
1.51

] cut

Number of Cuts: 7

[

/|

oK

I

Apply

vl
L'l ——
FYYe
i =
Cancel
2.0 1.5

2800

2600

2400

2200

2000

1800

r1600

| F1400

riz200

1000

800

it}

r400

F200

ro

r-200

Apodization
Exponentinl: 0.50 Hz

Zero Filling and LP
Spectrum Size: 65536

Fourier Transform
Protocol: Nons
Swap Halves: true
Mirror Inage: rue
Real FT: false

Phase Correction
Method: Inportsd
PHO:-141.00*
PHI:-439°

Baseline Correction
Method: Whittaker
Median Filter: Autodetect
Smoath Factor: Autodetect

*jul Suppression
Method: Convolution
Selectivity: 24
Signal: [3.8]

Compression: Lossy (Ratio: 11}

PeakPicking
Method: GSD
Level: Refl
Resolution Factor: |




Phase, baseline correction & reference

‘TJL,' o
> Press V- for phase
correction if peaks are not
symmetric.* N |- | "Jl
\ o J N
+1500 +1500
> Press /- for baseline || J| 1060 - | | 1000
correction if baseline is not h\' M -_— ‘I “
500 Fa00
zero.* W -
——U““|—+ . J,HJIL_W_JH 1
= CHCI3 CHCIs
» Press _A_~ to calibrate the
chemical shift reference if [ s [
the solvent or TMS peak is /o ’ /A
not at the right ppm. RN Nl
3 | ?'.ZI35 | :.?'EI ?'.EIEEI | 7.z
i f1 (ooe

*Click the arrow next to the tool icon for options, such as manual phasing and manual baseline correction.
See Help > Contents > Processing Basics for more details.
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Automatic phase correction

s - Be - K-8 - - R

"1} Automatic

Options... N
“1} Manual Correction Shift+P
\\\-\-_\_ lj
—JUUL

|
i |
¥ Magnitude S—
|
’1}!: Power
NEW ON
”HOVCI
. . 11.0
EEE N > Regions Analysis: good for most cases.
Algorthms » Global: good for spectra without negative
[ clobal (3 vin. Entropy and big solvent peaks.
[ selective [] Baseline Optimization . .
[ Metabonomics 2 Regions Anlysis » Selective: DEPT type of spectra with negative
] wihitening pea kS.
Initial Phase: Imported hd . . .
» Metabonomics: spectra with big solvent
[] use only ranges highlighted for analysis, if any present.
peaks.
ancel . .
——— > Whitening: usually for 2D.




Manual phase correction

41_ —‘}M_ t - ”.~I - ﬁ I}L Phasze Correction @
'4,- Automatic f2
Click here and drag mouse
DptlD[‘IS... up or down holding:
left button for PHO correction or
“ Manual Correction Shift+P L
B Magnitude PHO: -23.03 s PH1: -8.28 2
Pivot Point
2
W Power positon: 3,768 :
[
» Set Pivot.

Y

PhO: Peak at pivot (left mouse button +
up/down).

» Ph1: Other peaks (right mouse button +
up/down).

» Ctrl + dragging: Fine tuning.

----------------------------------------------

5100 95 90 85 &80 75 J0 65 6.0 55 51] 45 4ﬂ 35 30 25 20 15 1.0 05 0O -05 -1
fi {oomi_




Baseline correction

"\_‘_ % r < | Fa . .
= ' j'i‘-':‘ A8 Choose a function to model the baseline:
/"; Baseline Correction... B . . .
T aT Auto (Bemsiem Polynomiats) » (Bernstein) Polynomial Fit: For small base errors.
M Multipoint Baseline Correction » Splines or Ablative: For medium base errors
) ] > Whittaker: For more serious base errors. Use with
) Baseline Correction along f1 |0 | s caution and make sure peak base is not cut.
Method » Multipoint B.C.: Manually define base points. (See
next slide)
|Bernstein Polynomial Fit |

Whittaker Smoother
Polynomial Fit
Bernstein Polynomial Fit
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Multipoint baseline correction

Improvements in the automatic detection of the control points have been done.
It estimates the noise regions and finds a lower number of control points for them.

1H_b S— - .
pro7] Multipoint Baseline Correction @ | 1o
L e RO
Pick Point  Automatic  Pick Borders Clear Points ~ Preview  Apply 160
Free Selection RMS calculation span (points) 303 |5 s
Algorithm
140
[Smooth Segments ']
F130

Delete control peints by double-clicking them. 120

Free control points (blank boxes) can be dragged freely.
110

However, RMS-bound control points (backslashed boxes) follow their
(locally) computed RMS when dragged.

100

30

20

ri0




Referencing chemical shifts

L— hd ﬁ - % - I . - i - Fm Reference along f1 2 ﬂw
» FT v
old shift: 2,501 ppm | [ Auto Tuning
New Shift: 2,501 ppm =) || 3= [o-100pom =
Reference by entering the value —
Solvent List
MName Shift (ppm)  Multiplicity J (Hz) i
CHC|3 CHC|3 Dimethyl Sulfoxide-d6 2500 5 19 Ref:
" | . 3330 1
I t h M Ethanol-d6 5290 1 Ref =]
.'I '| |'I II 3.560 1 m
/ |I ﬁ / |I 1110 m
)
[ [ Methanol-d4 4870 1 Ref:
'l i | 1
J ! \ 3310 5 17 -
— g \k\.__ __,.«-*f b PR T '
T T T r T T T
5 ?.235 70 7.260 T [ OK ] [ Cancel ] [Snlvmis <<]
fl f1 (oot L
H96 r96
. %8 98
Graphic Reference |4
. & S t — . 1100
(two Cl'CkS) Cold~[7.217 ppm, 104021 [ bt )
“vew: [7.239 ppm,1D1.111 i 4 102
F104 ﬁ
H06 104
H108
r106
r110
r112 o8
L114 110




" Absolute Reference for automatically
referencing multi-spectra/nuclei

e-T-- 18-

»  Use areferenced 'H from the same instrument/probe/solvent/temperature.
»  Auto references other nuclei.

»  Auto references other spectra (1D and 2D).

>

Saves such info in Preferences to do it automatically.

E Use as Reference: [QuininelH: 399,972 MHz ']
= Spectra =
- H QuininelH: 1H, 399.972 MHz ==100.000000 (Me45i CDCI3, © = 1%)
2 O - 2D-HSQC-EDITED: Quinine HSQC
E @ 13C, 100.583 MHz -=25.145020 (Med5i CDCI3, v = 1%)
: ﬂ 1H, 399.971 MHz ==100.000000 (MedSi CDCI3, © = 1%)
3. Quinine HS0IC
B I = Values... l
. - || Show in spectrum title || Show in parameters table Update Assignments
T R | ok || cancel |




Visualize your spectrum

Zoom in/Zoom out (or press Z) *

AR

Zoom out
*Press Z several times to toggle
between horizontal/vertical/box zoom.
** Press P several times to toggle

Pan spectrum (or press P)** between free/horizontal/vertical

Expansion — click&drag to draw an inset (or press E) panning.

Full spectrum (or press F)

)

Manual Zoom in to defined ppm range

Fit to Highest Intensity (or press H)

Fit to highest compound peak

Increase Intensity (or rotate mouse wheel)
Decrease Intensity (or rotate mouse wheel)

Crosshair Cursor (or press C) for measuring J-couplings

R o nmEEERL

Cut (or press X) to hide parts of the spectrum

t\_{ M Blind regions Quinine 1H 1H Quinine
. . — 25000
. u = 20000
Press E, then click | |
and drag to define MI ‘ “ - 15000
I
the range for the LW U
inset 58 56 54 52 w50 48 10000
| Lnk s | .
J ‘_ — LII ll IJ_LLLJIJlnu.. Lo
10 5 s 7 s ; s 3 2 p

5
f1 (ppm)
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Change the display properties

» Double click on a spectrum to open the Properties dialog.
» Alot of display properties can be customized.

» You can click on Set as Default to save the settings for spectra opened in the future.

i\ Properties @
NVR Spectrum
General Background
E] Grid Color: L) M
1D Opadity: 0% +
@)
E . [¥] Title
Tip: Use the Save tool to save the ke Font: [ MS Shell DIg 2 -]
properties to afile, and distribute it 4 82 Scales Format:  {parm, "Title}{br}{parm, "Comment} [
to other users for consistent display. (J Horzonta positon: [tnside -]
[: Vertical Alignment: [Lef‘t v]
ﬁ Peaks Offset
_& Integrals Horizontal: 0.00%
Aﬁh Assignments Vertical: 0.00%
2 Prediction
e
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» Use the Plot Mode tools to change to bitmap or contour display

etc. [ -
» Change other display properties by double-clicking on the
spectrum to open the Properties dialog:

Display 2D spectra in the way you want

Bitmap Plot

Contour Plot
Stacked Plot
Whitewash Stacked Plot

BEEE

= Legend

= Color Palette

¥ Properties @
=  Contours
[ Metadata | Geometry | MR Soectrum |
[] Tra Ces General [ Legend
D Grid Width: 4.23mm
1D Text Width: 12,70 mm
w
4.82 ] traces Peletie: ]
taxol DQF-COSY of Taxol Stacked Ploting method:
3.4 4 Z Scales Contours:
\;I Horizontal Number of Positive Contours: 10
’ ‘ 3.6 [: Vertical Number of Negative Contours: w [z
241 .
% xf: Pezks Scaling: 2.000 |3
;; ’ r3.8 &Imegms Line Width: 25 [5
e A, Assignments
tao M6
i Prediction
2 o Can?
= S
'i‘ L42 EJ-017 %
ey Q
. 061
b
“ 4.4 -1.21
B \ o ) [Come ][
’ -2.41
G ' -
% g e
o F5.0
52 Tip: You can set a line width for 2D contours
T T T T T T T T T T T T T T T T T H
5150 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 independent of that for 1D curves.
ppm
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Attach 1D to 2D spectra

» Open 1D and 2D spectra in the same document. They are displayed in separate pages.

If you don’t see the Pages View, choose View/Pages.

» Display a 2D spectrum, drag a 1D from the Pages View to attach it to the 2D.

» It can be done automatically through Edit /Preferences /NMR.

Try Absolute Reference & to

1. Quinine 1H
i = Drag & drop reference all 1D and 2D spectra
— | I lIl ) W
2. Quinine 13C Quinine HSQC
3 0 -70
3 Drag & drop 3 h
3
4 -90
£
3. Quinine HSQC 1
S 0 100
= IE_
3
3 110
- -‘; @
— 1 o ® 120
3
Change the Y intensity of the traces: —3 0 130
Place the cursor on the trace and scroll the mouse wheel, or ;/' o 140
click Ctrl+Shift+arrow keys. — —%
Move the baseline of a trace: Shift + mouse wheel. 0 150
Change the space of the attached 1D’s: Double click on the
spectrum and open the Properties dialog. "85 80 75 70 65 60 55 50

2 (ppm)

f1 (ppm)




Analyze and report multiplets of tH NMR

» Mnova provides two approaches to multiplet analysis:

= Fully automatic: peak picking, integration and multiplet analysis all done by one click, with peaks
deconvolved using GSD* and types classified.

= {l, Manual: click-and-drag to pick each multiplet interactively.

» In either case, you can refine the results interactively, and report them in the selected
journal or patent formats.

Quinine 1H
1H Quinine

B s o o ol A |

1H NMR (400 MHz, CDCl,) 6 8.62 (d, J = 4.5 Hz, 1H), 7.95 (d, J = 9.2
Hz, 1H), 7.46 (d, J = 4.5 Hz, 1H), 7.30 (dd, J = 9.2, 2.7 Hz, 1H), 7.21
(d, J = 2.8 Hz, 1H), 5.73 (ddd, J = 17.1, 10.3, 7.6 Hz, 1H), 5.48 (d, J =
4.4 Hz, 1H), 4.99 — 4.85 (m, 2H), 3.87 (s, 3H), 3.44 — 3.31 (m, 2H),
3.11 (td, J = 8.5, 8.1, 4.0 Hz, 1H), 3.05 (dd, J = 13.8, 10.1 Hz, 1H),

o 2.69 —2.56 (m, 2H), 2.35 - 2.11 (m, 1H), 1.79 (h, J = 2.7 Hz, 1H),
3.05 — —
K3e 10.14) 1.76 —1.62 (m, 2H), 1.61 — 1.36 (m, 2H).
D (dd) G () K (dddd) Q (qdd)
730 5.48 k 1.69
3(9.20, 2.69) 3(4.39) 3(}3.30, 10.49, 5.57, 2.55) 1(10.55, 4.47, 2.67)
56 | |55 || Sse " E(5> i
w449 [x0.18)| [34.51) 3(17.11, 1030, 7.62) | L*+92 387 263 || 2.24 | | 3325y
R (m)
gi(d) N (td)
21 311 | [t
V3 7s) 3(8.53, 8.07, 4.04)
1
|
/| m
m_/
T

* / .
; v wew oy W i e e GSD (Global Spectral Decon\./o/ut/on).
E ERN L R I L N S N 11 See Help > Contents > Analysis tools >
15 9.0 8.5 8.0 2.5 7.0 6.5 6.0 5.5 ﬂs.(oppm) 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 Peak Picking > GSD fOf' details.
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Fully automatic multiplets analysis

> Click & to do automatic multiplet analysis. By default, Mnova
does the following automatically:

»  Picks peaks using GSD (if no peaks were picked) and classify their types (compound,

solvent, impurity peaks etc.). Note these are controlled by the Peak Picking options

»  Groups the picked peaks into multiplets and fits them to J-coupling patterns, and
calculates their integrals (depending on the Multiplet Analysis options). Note these
are controlled by the Multiplet Analysis Options

» Estimates the total number of nuclides (NN) and normalizes the integrals for each

multiplet

The number of
nuclides (NN) of the
multiplet

Normalized integral
of the multiplet.

Multiplet Manager
88| (£ (&

5.43 (d, 7= 4.4Hz, 1H)

MName: G

Jlist: 4,39

Total Nudides = 24

Mudides: 1

IRER

> Integral: 1.11

Absolute: 105987

From: 5,512 (% To:

< &

Class: d -

liH 5.482 ppm Middle

Discard Peaks

-1

5451 |5

) Peak Picking Options

Method:
Settings
Refinement Level

Ref. 1( 2 fitting cydes )

8]

Auto Classify

GSD hd

Optimized for Peaks:
() Narrow

@ Average

©) Broad

© Custom |1.00f

Impurities/Compounds. ..
Defaults

[

OK ][ Cancel ]

Total # of nuclides from
all the multiplets and the
# of protons in the
molecule (if present)

i Multiplet Analysis Options
General

Minimum Area:

Integration

R =

=

Restore Defaults

Calculation Method:

Peaks Method Parameters

inducing:
Exduding: |Default -

*GSD (Global Spectral Deconvolution): See Help > Contents > Analysis tools > Peak Picking > GSD for details
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Pick multiplets manually

M

. . Automatic
> Manual Multiplet Analysis 1 allows you to have more control of the % Options.
multiplet analysis (J is the shortcut key). I Manual J
» You zoom into each multiplet, click and drag to define the following: 73 Report Multiplets
= Peak picking threshold ‘2 Copy Multiplets
" Integration region* M Delete Al
. . . . . L ;
» Mnova picks the peaks in the region, fits them to a J-coupling pattern 'l; Delete Multiplet Peak
. . . . . . " Add Multiplet Peak
and defines the multiplet in the same way as in automatic multiplet
analySiS. v Show Multiplets
Autodetect Muclides Count...

Click and drag to define the

integration region and peak
picking threshold and a _
doublet will be picked. e

T T T T T T T
&80 8585 864 883 862 851 860 B55 858

865 855 564 BAI 862 851 860 859 858
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» Double click on a multiplet label to open the Multiplet Manager. Use it to inspect and change the
properties of the multiplets, including the normalization of the integrals, J-coupling patterns and
constants, etc.

Multiplet Manager

i
A {d}
11ind

{435 R
Navigate to the

Multiplet Manager = Previous/Next multiplet.

A PE® 0

8.62(d, 1 = 4.5Hz, 1H)

Add/Delete multiplet peaks.

\J
*

Delete the current multiplet.
"] Properties of the current

multiplet.

\

Mame: A Class: d

L]

& 8.623 ppm| [¥] Middle

The # of protons this Use this tool to simulate

multiplet corresponds to. Jlist: 4,50 the multiplet.
Changing this number Discar!m\
affects only the current

Color: | | Purple - ]

multiplet. Use this tool to measure J

constant manually.

Total Mudides = 24 (24 in molecule)

4 Nudides: 1 =

Normalized integral of the
multiplet. Changing it affects 3  Integral: 0.84
all multiplets.

™
-

# of protons in the

Absolute: 54393.3 .
molecule (if present).

[/

[ [ /1]

Integration region of the From: 8.667 = To: 8.592 = Absolute integral of the
multiplet. multiplet.

v




Handy tools for multiplet analysis

Full View: The whole spectrum and zoom-in area. Drag the blue box to You can also use the Auto Cut tool, which will hide all
move to other multiplets. (Choose View/Full View to open Full View). noise-only regions of the spectrum. View/Cuts/Auto Cut.
Full View \ 8 X
- B B B B I @_ A B l.Ll_ll J_Lll i _l i B B
Pages & X o + | Multiplet Manager H X
j - = - o, o=
r@:ﬂ vidmss 13 3 EEREE EEELLEEEE O EIrd < @
= 8.14-8.04 {m, 1H)
Mame: B Class: m -
cEe . R Oz 8.075 ppm Middle
142,735, 799 ¥1.13, 7.48) A et ,_.J__
Mu.ltlplet Ia!belz Click / | Discard Paske
onitto set.lt as the i .1 ! cotor: (DR n
current active one. ly \ —
r\ ‘ | l\ ‘ ‘ Total Mudlides = 24
| ’ “ ||‘.|'| | | ﬂ Mudides: 1 =
‘ |l| l_ll l || | 1 -_lT_lrI ﬁ|| Intearal: 0.82 =1 1L
j.l \J '.k_’,. ||k JA J oL J \J/ l‘.d.-'l L Absolute: 42287.6
. i 1.00 104
Multiplet bar: Use it to | o o i o s o e e e e e | -
split a multiplet into 2, — -1 B 8'13?/" 1o 8058 (£
or to change its range. / /
Manual multiplet analysis: Press J, then Multiplet Manager shows the properties of
click and drag to define the range and the current multiplet picked. (Double click on
peak picking threshold for a multiplet. a multiplet label to open it).




Split partially overlapping multiplets (1)

o m] M -
g 8B B B B EBE E E B = Repart Copy | D
Multiplet Manager l @
| [ < &)
Expand the Peak Picking Tool -
3.17-2.99 (m, 2H
menu, 4 |~| check Show Peak i
Curves to display the GSD peaks 2085 Name: ) Class: m -
(displayed in blue). o & 3,085 ppm| [#] Middle
/_//_/— IList: @ K
/ Discard Peaks
- o .
| ; Color: | |l Purple v]
II‘ Total Mudides = 24
' |I ' h Muclides: 2 =
Al |' I| \ -
f y (| I|| Multiplet Integral:  2.24 =)
{,'I .'I l'. i ". ; | Irll
N/RAWA [ U
A W R RN (]
A \ / ( W I'\\__.'I | ]
I \U.' ] | Y l From: 3.168 (% To: 2,987 |7
I :5"" I’ -,_.. K Wl ilt lII - §
S A X AN S
o =
f .24
218 317 316 315 314 313 312 AN 3.10%% S.IEE 307 3.08 3.05 3.04 303 302 201 300 290 2598 297 298 295 294
PR
=] o

Drag this red box to where you want
to split the multiplet into two.

y

in the Properties Dialog > Peaks > Curve tab.

Tip: You can also change the display of the deconvolution peak curves




Split partially overlapping multiplets (2)

g 8 B|S& E B8 = B b & R t Coov | D
- = = | = =2 =22 = = = = zair opy
[5r] o o (] (] oM ™ (] (e e

A0

Multiplet Manager I @
Now you get two

multiplets. \ £3 [ rd [ € ®

3.11(td, 7= 8.5, 8.1, 4.0 Hz, 1H)

) F (dd)
aMms 2082
MName: Class:
J{4.04, 8.51, 807) J{10.17, 13.85) M td -

a: 3.115 ppm| [#] Middle

. || e ememen 2
J [ Jf’;fd_._. ! Discard Peaks
|

; Color: | [l Purple - |
Ii Total Nudides = 24
w L —_—
fp'ﬁ .»..Ix\, ﬂ Ml Multiplet Integral: 1,06 =1 )
. ol \q .-'f .'I II .'I
é.}'.l'*. le\ }.fl II"'..,."P\'-.U ."I :|: From: 3,168 5| To: 3.086 |5

|} FATEN

o 5 o
106 117

T
319 318 317 3.16 3.15 314 313 312 311 310 309 3.08 307 306 3.05 3.04 303 302 301 300 299 288 297 296 295 254

inn

"< 1% (B R-ZANT NN I




Tools to verify multiplet analysis results

3143
3132
3.120
3.109

Go to Edit/Properties/ : : . ] _ ! = | l | Report Copy

Multiplets and turn the Multiplet Manager ) =

J’s Tree option on. \ l ______L_____ % [ & [ <b)
| e

2098
a.089
a.083
047
A.048
023

l £E ’ ] 13.85
. R eor [ ____] [____ ____] 1047 3.11(td, 7=8.5, 8.1, 4.0 Hz, 1H)
] r ] |'-’ .Hl 4.04 Mame: M Class: td -
a: 3.115 ppm| [¥] Middle
ra R 8
Ji(4.04, 8.51, 8.07) J{10.17, 13.85) ke
o : -
J L - Color: ’ W Furple vl
a Tl |

Total Nudides = 24

Mudlides; 1 =

Multiplet Integral: 1,08 = Ik

From: 3.168 = To:

T T T T T T T T T N T T T T T T T T T T T T T T T T T T T v
218 317 316 315 314 313 312 311 310 E{FII? 3‘.;38 307 308 305 304 303 302 301 30D
PR

Use the simulation tool in the
Multiplet Manager to simulate
the multiplet and compare.




" Override the multiplet results
with the Multiplet Manager

» You can override the analysis results of a multiplet in Multiplet Manager.

» In this example, the multiplet was over-fit as a “tdt”. The simulated multiplet does not
agree with the observed spectrum and hence it is wrong.

» Select “m” from the drag-down menu of Class to override it.

ERR £E RS 39509 w9y 3
a b o Multiplet Manager @
@ [ @ &
Choose “m” from the
- 169 (tdt, 7= 12.5, 8.3, 2.6 Hz, 2H) / drop-down menu to
pl[_%jst:] Mame: P Class: tdt -~ 4| override the results.

liB 1.687 ppm Middle

st 1, 2,62, 8,25, 12,52, 12,52 @

Discard Peaks\
Color: P - . .
il ) Use the simulation
Total Nuciides = 24 tool to simulate the
Nucides: 2 z multiplet and
Integral: 2.1 = 1L compare.

Absolute: 218324

Fram: 1,754 5 To: 1.617 [




M

Re-assigh peaks to multiplets

Multiplet Manager @
> |If a peakis assigned to a wrong group, use the Add Multiplet Peak ® @ @
tool (%] in the Multiplet Manager to re-assign it to a different group 726 (¢ Add Mukiplet Peak |
Mame: Class: -
> In the following example two peaks were re-assigned, forming a 5 :zg.appm 9] e d

different pair of doublets: st 270

Discard Peaks

8 & g g Color: | [l Purple V]
TT T
J l Total Nuclides = 4
[ 270 1270 Nucides: 1 =
Integral:  TEN] = L
C(d) D (d) Absolute: 40196.1

—732
—731
—F29
—729

From: 7301 [ Tor 7.272 5

Click on the triangle mark on
top of the peak, drag it to the
multiplet label “D” to assign it
to a different group.

L00 0.50

T T T T T T T
7.33 732 7.31 7.30 7.29 728 7.27




Report multiplets

17

A Automatic

» Click on Report Multiplets to report the results in a particular R Options.
journal format. AU Manual -
TZ  Report Multiplets

» To change the journal format: Go to View/Tables/Multiplets to

Copy Multiplets

display the Multiplets Table. Then click on Setup Report. % Delete Al
J®  Delete Multiplet Peak
#* Add Multiplet Peak
i - v Show Multiplets
Multiplets @ Ky Multiplet Report @
Autodetect Muclides Count...
Report%lﬁplets M Copy Mullﬁplets M Semﬁeport M Delxete “JACS v]I

IH NMER (400 MEz, CDCL) & 8.62 (d, J=4.5 Hz, 1H), 795 (4, J=92Hz, ol e

1H), 7.51 — 7.43 (m, 1H), 7.30 (dd, J=9.2, 2.7 Hz, 1H), 721 (d, /= 2.7 Hz, m's as Ranges
1H), 5.73 (ddd, J=17.1, 103, 76 Hz, 1H), 548 (d,J= 44 Hz, 1H), 499 ] Ascending Order of Shifts (o viipit oot a B
4.85 (m, 2HD), 3.87 (s, 3H), 3.44 — 3.31 (m, 2H), 3.17— 2.9 (m, 2H]), 2.69 —
2.56 (m, 2H), 230 — 2.18 (m, 1H), 1.90 (s, 2H), 1.83 — 1.62 (m, 5H), 1.61— B
1.34 (m. 2H). Reduce J List JACS -
[7] Use Extended Solvent Names Angewandte

rmName : Shift Range H's Integr | [ Report Assignments g Chem

- :

7.51.. 743 1 0.59 N shift Mumber of Decmals: 2 1 J.Nat.Products

Japanese Patent

Ak Ak

2 Ad) 8.62 8.67..8.58 |1 0.89 Jz Number of Decimals: 1 i| | Organometallics
Palyhedron
E N Y 174 191 4e0 2 T i RSC
4 | i b oK ] l Cancel Tetrahedron :]
L Tetrahedron Letters
= S Patent
b ——————

Tip: From the Multiplet Table, click Copy Multiplets and then paste the texts to your document. Click on Copy Table and
then paste the spreadsheet to your document. The table can be customized using Setup Table.




GSD Peak picking

» When you do peak picking ﬁ or multiplet analysis ){M , by default, Mnova does a global spectral
deconvolution (GSD), and uses the deconvolved peaks as peak picking results.

» Go to View/Tables/Peaks to see the results in the Peaks Table.

You can choose to display the deconvoluted peaks (blue) and the residuals (cyan) as shown below.

R IR R R R R R R e e D D e N e S B N F\ Peak Picking Options ? *
e - ===\ e
~600000
Method: 5D -
500000 SHTEE
Refinement Level Optimized for Peaks:
400000 Ref. 1( 2 fitting cyces ) () Marrow
. (®) Average
300000 O Broad
(O Custom 100 2
200000
) Auto Classify Impurities/Compounds. ..
> 100000
' Defaults
-0
Concd
6.6 6.5 6.4 6.3 6.2 40 39 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 29 2.8 2.7 26 25 24 23 2.21.4 1.3 1.2 1.1 1.0 0.9
f1 (ppm) Peaks
m ., B , & , M e

Report Peaks Copy Peaks Setup Report Déléte Select Peaks

ave ¥ o i
a A L
Sync From Spec  Filter SyncToSpec  SetFlags  SetCompound | New Spectrum

See more details about GSD:

|:-|;T'n Intensity Width Area Type Flags rity/Compe &
56 273 1.1 3.35 658.49 Compound  Mone
57 272 0.7 3.35 47,12 Compound  Weak

58 271 0.5 2.38 22.24 Artifact Weak _


http://mestrelab.com/resources/gsd

" To integrate peaks independent of multiplet

analysis
» Press JF to do auto integration or press “I” to do it Il
[E Autodetect Regions
manually. |
» Double click on an integral curve to popup the Integral | K optons...
Manager' 1[I Manual 1
Integral Manager [E] ;
® < &
Integral ig )
auto ] (L] (1A , _." |
Absolute: 84893.63 I ll J-'I
Normalized: LEE i - * Note: The results from
Total 2455 2 ' Integration is independent of
fi ' those from the Multiplet
From: 8.687 +| Tot  8.592 % ] ‘ Analysis.
|:| Linear Correction ,.lLé_k I | i ‘ S | | B | Use InteQration Options to
= 0o T Y change the method and other
— ——— ——— = parameters.
S5 12.0 115 11.0 10.5 10.0 9.5 9.0 g.s[pw}s.o 7.5 70 65 6.0 55 5.0 4.5 4.0
» Type a Normalized value to normalize the integrals. JJ— [ /_
» Browse, delete, change, split integrals interactively if ‘ - ‘ :
I ¥
needed. |‘ |'|l I \‘ '|'| |
| f ﬁ [l |
[ |l
[ | [
Click and drag the left ” I | ‘ /|
AN \ SR,
greenbox to changethe |~ — - - R —
. : g
range of the integral. 3 E




" Why are the integrals from multiplet analysis
different from regular integration? (1)

M. (GSD) Peaks based integration when running multiplet analysis

» When the peaks have irregular shapes, Peaks-based multiplet analysis may give
significantly different integration results than regular (sum-based) integration.

» In the example below, Peaks-based multiplet analysis extracts the regular peaks but
ignores the irregular ones usually due to exchangeable protons.

Q
2
RB333 5 3948 i A RARAREE
2 | V177 V7 (Y1191 2500
11 (:5% 2000
B (dt) E (s) F (dd) H (d) K (1
7.69 2.44 2.23 1.68 1.50 1500
(s) f
51 |
- / -1000
500
&[L\v Lo
I—l—i I—[—i }—’—| 1 H | + { {
o (a0] o o ™M W LN
[en] ()} — o OO O
— o ~ ~ — M
T / T T T T T T T T T T T T
7.8 7.7 2.6 2.5 2.4 2.3 2.2 2.0 1.9 1.8 1.7 1.6 1.5 1.4

2.1
f1 (ppm)




" Why are the integrals from multiplet analysis
different from regular integration? (2)

I\ Sum-based integration

» When you do regular (sum-based by default) integration, all peaks are included by
adding point by point within the integration region

» Depending on the goal of the analysis, users must choose the appropriate integration
method

3000

2500

// 2000
N

// / 1500
P

- u 1000

L’ 500

~-500

!
34 1.00 —>H

T T
i
— I
N o
~ —
T
1.

T T T T T T T T T
2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8
f1 (ppm)

T
7.8




N Force to use the regular integration
results in multiplet analysis

Combine Sum-based integration [A_ and multiplet analysis W&

» If you do the regular integration prior to automatic multiplet analysis, the integration
results (integration regions and integrals) will be retained for Multiplet Analysis.

1.86 HDO

70
69
69
69
69
—2.44

225
—2.23

—2.22
—~2.20

_~1.68
~1.67
1.56
1.55
~1.54
03

51

49

1.48

A

7.51

~3000

2500

~2000

~1500

~1000

~500

~-500

/. T T I T T T T T T T T T T T T T I T T T T T T T T
2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4
f1 (ppm)




Predict NMR from a structure*

» Open a new document (File/New) or a new page
]!l 1H Spectrum

(Edit/Create New Page). B 13¢ Spectrum
» Copy a structure from ChemDraw, Isis/Draw or X-Nuclei Prediction b
ChemSketch, and paste to Mnova, or open a .mol, .cdx » Prediction Options...
or a .sdf file. Update 1H User DB...
» Choose a command from the Predict menu. Update 13C User DE...
To X-Muclel Database »
1|3§3i\1f/1 o
a1l ® .
o Ay Tips:
2\5/3\/9 \2'?,? " 1. C{voose Predict|Prediction Options to change
| \ | settings.
LN 2. You can turn on/off the atom numbers by right-
- 1HﬁNMR5pgl:Srumﬁﬁ : I P— clicking on the structure and choose Properties.
s = gr @ R3 3 5 ¢ 53gn 2 006 3. You can open the Prediction Table to list the
i H ! O N e e 10.04 predicted shifts and J-couplings, and manually

Lo.02 change them.

) 05 * A separate license of Mnova NMRPredict Desktop

Predicted 13C NMR Spectrum

~
=

38 “Efﬁ o4 is needed.
| L 9 o o
. 03 * The new Random Forest Prediction package is also
02 available on Mnova 11.
[o-1 NEW ON
nova
00 g 11.0

210 190 170 150 130 110 S 80 70 60 50 40 30 20 10 O




Predict NMR data & compare with your structure

» Open your H (or 13C) spectrum in a new page.
» Copy your structure from ChemDraw or Isis/Draw.
>

Go to Analysis/Predict & Compare. The predicted spectrum is stacked with the
experimental one for visual comparison.

24

Dima: 1H MMR. SE__-_

HO
NCHS e
8
T Ty

You can drag s
the label of a A
predicted peak

13

[

11
19’

M

| M

2 21
1? 13"
21"

T

to change its

Quinine 1H

chemical shift.
You can also
change the
predicted J-
couplings in the
1H Prediction
Table.

A WM

T T T
35 30 2.5 20 15 1.0

i 7 Reference L
Peak Picking 4
Integration v

Muftiplets Analysis 4

GSD 4
Line Fitting 4
Manual Assignment A
Predict & Highlight ~ »
Predict & Veri

Predict & Compare

Spectral Moments
Data Analysis...

1H Prediction

m m & |e&| F
Report Copy Ungroup | Group | Mew]

Field: 399,972 MHz (=

Atom Value Error
4 3CH 752ppm  0.25ppm
... |1.50 Hz
> 4 CH 785ppm Q.25 ppm
> 6 CH |7.39ppm |0.15 ppm
» ?CH 7.38 ppm | 0.35 ppm
4 8C 8.71ppm | 0,25 ppm
-_
> 11 CH |5.30 ppm | 0.45 ppm
> 13 .. [1.62ppm |0.45ppm
> 13" . | 2.00 ppm | 0.45 ppm
» 15 CH 1.8Z2ppm | 0.45 ppm
> 16' ... |2.51ppm | 0.45ppm
> 16" . | 2.87ppm | 0.45ppm
> 17 CH 2.41ppm | 0.45 ppm
[+

18 CH | 5.80 ppm

0.45 ppm




Efficient working environment for peak
assignment for multiple spectra

Ll

-

=~H~
.fz e b s v vy Lviw £tk [l

=1t

MestReNova - [C:/Mestrelab/Projects/Demo Data/2D/Taxol-1D-and-
# File Edit View Database Processing Analysis Advanced Stack Mass Analysis Predict Scripts Doc
© & @8 OB Al R
=TS

BB %e

Entire Page ~

Full View allows you to navigate
among the peaks easily

W~

A

IR M E~-@-2 g~

R IEIRY R RAE ATAL A

The structure(s) is

Pages View
allows you
to navigate
among the
spectra
easily

Full View &
| 4 Nl shared for all
- h m M M - b o N Ax P Y ) }UJ‘. Jl A “: ”
M7 B ~ e linked” spectra and
o ~ D e % B % / assigned peaks are
* Report  Add Delete  Setup  Properties
[ Molecule "4 color coded
Click on a peak top or a multiplet o
Nar
label, and then on an atom to Lal
assign it. The structure can
: . . be shown on the
4 31 L33 = )
5135 m . ) ‘ spectrum plot or in
. 7@ 3 (éd) 26 @ 2(d)| |54
'/ J(701 3(s. 23 273) J(sgs J(%.53 \Jil?g HS the Compound
30’83.‘11‘£dt] . 4;.&33 4 (gdd] 4, 21) 3 55 19‘2.(;15@ \jgzsl 31(? Wi ndOW
a6.98, 137)| P2 Jae7s) (8. az 273) )e.64,226)| |)839)| |x5.25)| 1470, 907p, 6.69)|LETE) L (
B 44 = (ddd P ;SS) Ezﬂ Compounds Mass Peaks MS Browser
| 6)(m) 1(10.92, ﬁ 68 4.25) _Q(T] Assignments
- ez ' The assignment
/, 3{ [ ‘/’IT " L1y # ‘ _‘ /] Report Ca;y Delete  Expand Collapse Hﬁe g .
‘ /“ 1 [ ) “ i F H ' 1:-‘ | Available spectra: Linked spectra: resu'ts are IISted
B | taxol DQF-COSY of A
‘\ |V JJ ( /‘ ".“‘F‘ F,l!‘. \I" ‘ A‘ l ."L‘ . taxol HMBC of taxol here' You can
f Ll o bl " T T T o 4 AT TXO' ' Ofta};ov delete or Change
o 5 80 75 70 65 60 55 50 . 45 40 35 30 25 FSTC f:;:i“‘ s ;m;;md e ]/m el E here'
f1 (ppm) . . .
2 23 168, 169 and choose which
v 2C 79.33 78.03
5 D > | spectra to be
Data Browser | Pages | | < > Stacked Spectra | Assignments “linked”
L]+ ightgray » | [Jblack -~ [E+B-x, v A black [ Arial FeviodSs SR ANRRAARAN FS EOEHEH

Licenses: 1) DB: 2

Tip: Don’t mix spectra from different samples in the same document. Don’t open the same structure multiple times. Instead, use
the Compounds Table to report the structure to the spectrum when needed. You can copy/paste and display multiple spectra
side-by-side on the same page.




Assign a multiplet to an atom

» Press the A key (or choose Analysis/Manual Assignment) to enter Manual Assignment mode:

Then click on the atom the
atom to assign it to the
multiplet.

mmmmmmmmm

5.87
5.86

<

T oz
wwwwwwwww ikl B

e I R

“%\g/\1/93\/”‘\15/5\% Assignments
In Manual assignment g/’l\ /l\ ! suggestions are
mode, first click on the iH R highlighted by a
multiplet label to assign it ’ suitable color code.
to the atom. \ /

5.87 5.66 4.86 4.45 3.79 .36 263 2.33
r r r i
0 J J = | /

(S

Assignments are
automatically

Assignment label is /

displayed.

’ M ? \ i i transferred to the rest
o w e ] ofap and 20 spectra of
i ! ‘ £l g ©F your document.

L A S L S L N A 0 S B S e S S I s O S B S S E
6.1 6.0 5.9 5.8 57 2.6 5.5 54 5.3 52 5.1 50 49 48 4.7 46 45 4.4 4.3 4'Zf4'(1 4.)0 39 3.8 37 3.6 35 34 33 3.2 3.1 3.0 29 2.8 2.7 2.6 25 24 23 22 2.1 2
1 (ppm

Tip: After the assignment, the atom label is changed to green. The multiplet label shows the atom label. The multiplet label can be
turned off by unchecking Analysis /Multiplet Analysis /Show Multiplets




Predict NMR & help you assigh peaks

Open your 1H (or 13C) spectrum in a new page, do multiplet analysis or peak picking as usual

Y VYV

Copy your structure from ChemDraw or Isis/Draw.
Go to Analysis/Predict & Compare. The predicted spectrum is stacked with the experimental
one for visual comparison.

» Switch to Superimposed Mode so you can assign the multiplets/peaks guided by the
predicted peaks.

A\

8 o o
15 18,
T -~
135 177 T Ch,
| 0., | 19 °
21
HOW 12 S8 "
o BNy @F@mesmnm
B oA | ! 14 G|
NP s Stacked

Use Shift + Up Arrow key Il | f Whitewash Stacked

. G 22 -
to change the active NF N superivposed |

10
spectrum and see the B s E Bitmap
multiplet labels as well Quirine H H Quinide | =
as predicted peak labels. 1 & - ve  memA LS

T T ORI TES

In Assighnment mode, o

click on a multiplet label

and then on an atom to \ 5
make the assignment. ~a . JECER)
Blue: predicted peaks

Red: observed peaks. :
L Il




M

» Open your H spectrum in a new page, copy your structure from ChemDraw or Isis/Draw.

Automatic assignment of 1H spectrum*

» Go to Analysis/Automatic Assignment. Mnova does multiplet analysis (if not done yet),
predicts 'H spectrum, and automatically assigns H peaks.

» Automatic assignment is also available for 2D HSQC and 13C spectra.

Quinine 1H 1H Quinine

A AT >
= -~ CH, 4
"‘-\-LE o
HO - N
E:HE EE“"“- .f’“ e g
c|4 | H 4
Ok o3 N P il
BN TRy Ry
N N ?’;ﬁ
17 (ddade)
T o ERI IR *A separated Mnova NMRPredict Desktop
12 ;;3221.. Jiﬁ: [15.2 :1-;-' [z :1-;-' license is needed in addition to Mnova
im 151 L.
ﬂ(ﬂzj 1;:15;- :4?5 135:%5;- 5 ) . ::;-. 2 :-1-;- a3 = ) NMR. The new Random Forest Prediction
Jt%m 12.20) | 4455 a2, 0.3, 1.05)| 452 T e . package is now also available with Mnova
{i!_dl J 15 .EEt:ddd:- | 11.
T Mase= e a0 Tip: you can do multiplet analysis and clean
them up prior to auto assignment. Also, try
B 4 Mnova Verify that automatically verifies
! 19 . - your proposed structures
g 11 167,22 16,25 13,15
UL JL._JL A W\-H-_.L )
z g EES EE K F T E 2 8 E°%

-

T T
45 a.4d as ag 75 740 a5 ad 55 540 45 410 35 34 25 20 15 14



http://mestrelab.com/software/mnova-verify/

M

Display and browse assighment results

» Go to View/Tables/Assignments to open the Assignments Table.

» The Table and the structure are correlated: You can click on a row to highlight the atom (and

its assigned peak), and vice versa.

Quinine 1H

Assignments

Delete Ewpand Collapse

1H Quinine %3 EE m & .+
1 0/; 5 }1%;\\:'“' Report  Copy
‘|' = EH2 Atom  Chemical Predicted COSY
Lo ;i 1C |12664 12849
N /J"“\\ c 2C [14426 (14312
EHg i 4 3C 10116 10340
- | H 7.1 7.52
13150 13138
795 7.85
15770 15832
11825 11987
747 7.39
12152 |121.28
7.30 7.20
14742 14732
862 871
14751  |148.25
7214 7087
548 5.63
50,73 6231
2185 2383
1169 171,202
e | 156 171,202
14 N
415 C 2173 2731
H 179 1.88
4 16 C 5706 5557
L o M H' 305 2.50, 278
. . ] o | 263 2,50, 2.78
é g 4 17 C 3983 4036
———— — ] H 223 2.08
%0 8% BB 87 111 &5 B4 83 82 81 1] 75 78 77 78 Al a 18 C 14175 139,85
f1 {ppm) ("R ©n

and other relevant reports.

Tip: You can right click on an atom and go to Edit Atom Data to change its label. Changed labels will be used in Assignments Table




If you have 2D spectra

Y

You can first assign 1D 'H peaks, and then assign for instance a HSQC cross peaks, or vice versa.

Y

Assignments in one spectrum are carried over to all other spectra in the same document:
All spectra in the same document are “correlated” by default.

» To assign atoms in a HSQC, press the A key to enter in Assignment mode. Click on an atom in the
structure. Next click on the cross peak to assign to it.*

95

1H assignments from 1D spectrum or
HSQC.

105

Molecules
I B

J

€ 3 Report Delete  Setup
2

J

13C assignments from HSQC. /

Molecule

| CH, 1 N
24 H 14
ﬁ NP NG
| 237N Xy Xy
I L | | |
&7 8.8 85 B4 83 8.2 8.1 8.0 ?é)( o B\\ 4'//2 \\ N % 8
—I 10

*By Default, Mnova automatically snaps to a peak top (with interpolation). Press the Shift key one time to toggle it off if you
want to manually locate the peak center. To see more choices, press and hold Alt key while assigning a peak (New in Version 11).




Assigning a HMBC peak

» In assignment mode, click the center of the HMBC peak shown below, and then click on H7
while holding Alt key. *
» In the Assign dialog, choose the options as shown below. Click OK to assign the peak to both H7

and C5. 2. While holding Alt key,
® | click H7 for H-1 dimension
=]
Fouprafan_DMSO_HMEC_08A2015 — Toupraten — 48/2015 — ] [ |
CHs
. . ) 7 7 s I 0
1. Click the center of the peak in - ) CH, N 5710
assignment mode s T | | |
! zﬁ /13\ /2\ /4 %)H
| H3C 12 3
1380 14
| |
‘_ 5 1385 g
2 ﬂAssign ? x
3. Choose Keep 0r|g|na| for Fz to 1 At'?l:bT;LluLlsvaSsignment' j[)lsjﬁz — ’
use the 1D H-1 shift (instead of O repiace O ade ® xeep ongnal
that from 2D). Choose C5 forF1, |
and choose Keep Original to use e R I
the 1D C-13 shift too. tom: |5 v 830y [f=138.7 ppm <
Ambiguous assignment! (5):138.67
() Replace () Add (@ Keep Original
- g v B - X, - A black ¥ Arial cancel

*Since chemical shifts from 1D NMR is usually of higher resolution than 2D, we recommend you to use 1D shifts whenever
possible. To access such choices, press and hold Alt key while assigning a peak (New in Version 11).




M

» Report the structure from the Compounds Table *
» Edit/Properties to change the display properties of the structure

Display 2D assignments on structure

» Choose to display the 2D connectivities for assigned atom pairs.

Metadata Geometry

Atoms Bonds
Caorrelation Arrows
(@) Show Statically
HMBC

B green
[ ] cosy

B green
Line Width:

Arrow Width:

Set as Default

Maolecule

Arrows General

O Show on Atom Mouseowver

[«] roESY
- B r=d -
[ ] Tocsy
- B green -
FE—

Restore oK

NOESY
W red -
[ ] Heec
M green -
Cancel Apphy

27—
5.1/ \54
\ /7
4g—5 0
O-'4B/ 9 E’ED
- TS o) OH
' NH 10 55 ¥
qq—"43, 4 ; ‘11.-_’1_:0; ' e
h/% 1p—40 /!O \E'.-—4/ . 9/ 19
\ e G AVA \
=47 5 / \ 3t 13
HS O\u---sl __.l ,,‘ /s:\ﬁ/ \O
2 36 1 = ~ T‘- ﬁ $ 24/ 23
HO; z 25 O
12 O— /zc?) 51=0
28 63
\ 82
P9

34/ 30\
\3\3‘-‘-' /31

*Don’t open the same structure multiple times. Instead, use the Compounds Table to report the structure to the pages where needed.
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» Use the check boxes in the Assignment Table to toggle the display of the arrows

Selective display of 2D connectivities

o B B 8 S ® = i
Report Copy Delete | Expand Collapse Hide — Setup |
\=4 Availzble spectra: Linked spectra:
; taxol DQF-COSY of Taxol P
taxol HMBC of taxol(2) at 305K db=
0 ‘ taxol HMOC of taxol(2) at 303K

//w taxnl C-13 of taxol(2) with H-1 deco v
< >

13t 305K

"
v

18

o
o5
s
L
¢ |
/
N\
=3
<]
®

YA 5":—;4\ s i’\ ) Uncheck here if you want to hide
N /‘ VN ) N b Mz all the NOESY connectivities
g '\ _ / X i\_w /203 2 ~E related to H-26 on the structure
— = t?_" \\24 Te—=T
HO"/_ - ;——b i ?5 i‘,Z‘f
2 — B 5= 4 17

L]

[v]11, 20, 18, 7

W

N




Report peak assignment in journal format

» Go to Script/Report/Peak Assighments to report the assignment results in journal format.
» The report can be pasted to an MicroSoft Word or Excel document.

No |5, Multiplicity, J (Hz) B, HSQC  HMBC NOESY
Setup Assignments Repart ? X 72.58(6), 75.23(7),79.33(2).
m P g P 1 1233 35.96 |35.96(1) 79.33(3). 142 19(5)
Options 2 79.33
Include 13C and X-Nuclei Assignments 3 79.33
Include Multiplicity 4 133.45
Include Mumber of Nuclides
5 14219
[ ] order by Chemical Shift
Only Copy to Clipboard 6 |[6.24 m 7258 133.45(4). 142.19(5), 172.90(37)
[] Export To File: 35.96(1), 45.90(8), 58.88(9),
7 |5.68 dJ=7.01 Hz 7523 |75.23(7) 79.33(2). 79.33(3) 3.81(26)
Text (TSV) HTML
8 45.90
Decimal Places For 1H: 22 g 53 88
Decimal Places Forl3C and X-Nuclei: 15 10 503.81
2D Correlations 11 l629 s 75.80 | 75.80(11) 133.45(4), 142.19(5), 171.41(58), 3.81(26)
203.81(10)
Format:
12 [1.74 s
Oon ® 8(m ) Atom(B)
13 [1.25 s 2711 | 2711(13)
[] prop Lines Without Correlation
14 [1.15 s 2203 |22.03(14)
Cancel 17 81.42
18 [4.95 dd,/=9.64,2.26 Hz 84.64 |84.64(18) 3.81(26)|
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» Press the Annotation Options button at the bottom-left corner of Mnova window and use
the annotation tools there.

Annotate and report manually

» The display of the objects can be customized by right clicking on it and then selecting
Properties.

» Tables of Peaks, Integrals, Parameters etc. can be opened by View/Tables. Contents in the
tables can be reported or copied to other documents.

[y Select
Quinine/Quinine 1H/fid 200 F— - ¢ Curved Arrow
2000 Pl Hame T2 Mimntrm e,
22000 ? et :gmm z:tujei (- Curve
HI\\tR(4:):)\ﬂL . CDCL;) 5 8.62 (u 45 Hz, lH‘ 705 (c1..' 92Hz, lH:'.45 - Q ij B )
; 21000 3 Comment 1-1?' dmine / Line
20000 |4 gsgn \iasmn
o0 |* O }' Arrow
6 Sik=
S CYP N, B Rectangle
17000 8 Autior
16000 |¥ Sehent oo @ Ellipse
10 Temperature 2540
ol @ Polygon
14000 13 Number of Scams 200
il B | [ U
12000 16 Pulze Width 0.0000
"}‘ 11000 1?Au:|JsEmT're 14):!] .
Aromatic peaks -~ T~ 10000 | 1Mttt 2010 2TIG AL )
/,/ 500 20 Spectrameter 3957 Tlps:
) P
o e *Copy a molecule from ChemDraw or Isis/Draw, or
23 thmus H .
_ P x: samimises 2% open .mol or .sdf files.
‘ - ) e *Use View /Layout Templates menu to generate
l I . | x: and apply layout templates, or request an auto
‘l ( ) | 2000 formatting script from Mestrelab.
" ; .
|| o |‘ ‘[ | | fl_J'“ |\ Jm}ll.__ :’"" Copy/paste any object(s) to your document with
o1 orre T ¢ TT Y imy  aw high resolution.
T T *Click |, ~ to export PDF.
95 90 85 80 7.5 ?.0 65 &0 f?.s[ppnf}o 45 40 3.5 3.0 2.5 20 ]..5 a




Create a layout template

» Once you are satisfied with the layout, choose View/Layout Template/Create Layout
Template Document, and save the layout.

Y

You can continue to edit the template.

Y

Once ready, open a new FID or structure to the template, and they will be auto formatted to
the desired size and location.

» If you have a spectrum already opened, choose View/Layout Template/Apply Layout
Template Doc to format it.

Text: Report Specid, [Multiplets,1H]

Flle Edit View Favorites Tools Help

x

Folders Name

@ Molecule
ES rocpar
= [ Quinine Procp: Text: NMR. Table, [Parameters, 1H]

I Quinine 1H %I
|33 Quinine 13C @te?(t
I Quinine HSGQC
o

Drag & drop

23 quinine.zip

\ MMR Spectrum: 1D, [1H]
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Apply layout templates to specific
pages of a document

» A layout template can now be applied to a specific page of a document
with several pages. The zoom ranges can also be set in the template.

[N ) - -1

BB SR R2r@ 9 Ent K\ Layout Template Options ? X
New Document Ctrl+N ,
Policy
Lay out in Template Document... (] Apply Single Page Template to Current Page
Layout Template Options...
NMR

1 C:/Users/Usuario/Desktop/page.mnova [] Apply Processing Template

2 C:/Users/Usuario/Desktop/template. mnova (] Apoly Zoam

Create Layout Template Document...




Auto format using Mnova script*

» Mnova has a powerful scripting engine that allows you to automate many operations,
including processing, analysis and reporting.

» The following is a sample output by running a Mnova script.

Quinine 1H
Parameter Value
ite Guina 14
- DaaFie  CMesraProecDors
8 8 Naa  Dmazokunnetune
8 2
B R s AR RN ARRR 2R NG s R AR R RN B8RSR EBUUCE3RRRRRREEERBLAR Commert - 1H Quia
B R RN NN R N R w2 ST e v grTammmma bR R R R e e R Spcvoncie o
T RS — e L oot CDO
Torpsre 25
Nortwrt 20
seme
Retwa
s
sequaten 14a
Tw
Kauston 202020218
Da
P —
4
o —
Nedos: 1M
seqursdsas: 8680
v sae
DC. 005
Apodization: LB 030 Hz
o oo e ks
Prase Imparted: PrO. - 141,00, Phi
i
Bossive  Barwien, rchr =3
oo
TH NMR (400 MHz,
Chloroformed)d 8.62 (d, /=45
r Hz, 1H), 7 9211z,
p
[ | | 1H), 746 (d, J =45 Hz. 1H),
| ‘\ | 730(dd, J =92, 2.7 Hz, 1H),
NdT=27
( W / ( i f r ” / 721(d.J=27Hz IH), 573
[ | [ ] (ddd, /= 17.6, 103, 7.6 Hz, 1H),
I /) Jr ] H | 5.48(d, J = 4.4 Hz, 1H), 499
" : 4.84 (m, 2H), 387 (s, 3H), 346 -
331 (m, 2H), 3.17 - 3.09 (m,
, . 1H), 3.05 (dd, J = 138, 102 Hz,
I 1H), 269 2.55 (m, 2H), 224
| (ddddt, J=88,73,44,30, 14
i Hz, 1H), 179 (h.J =311z,
| i | 1H), 1.75— 162 (m. 211), 161
138 (m, 2H)
! J AL J JU U L i
[t LTS oy B b b
0.95 0.94 0.951.001.17 0.941.15 197 3.02 1.821.091.191.591.061.172.161.77
! : . . . ; . r . . r T T

T T T T T
90 85 80 75 70 65 60 55 5 35 30 25 20 15 1.0 05 0.0

0 45 40
f1 (ppm)

* Click to download free formatting scripts. We also provide development service for more complex
batch processing and reporting requirements.



http://mestrelab.com/scripts/

v

Example: Auto Process, Analyze and Report a 1D spectrum using an Mnova
script (PAR.qgs)*

Auto Process, Analyze and Report

» Open a 1D H spectrum, run this free script* for the first time. It does the following: **

= Re-processing the spectrum with line broadening of 0.3 Hz, enhanced correction for Bruker Group
Delay if applicable, zero-filling to double the data size or at least 64K points, and baseline
correction using 3™ order Bernstein Polynomial.

=  Automated peak picking and multiplet analysis using the current options.
Manually verify and correct the multiplet analysis results.
Run the script again, and it generates a report similar to the one in the previous slide.
You can easily customize the processing, analysis and reporting options by editing the script.

This script also works for 13C and other nucleus, in slightly different way (e.g., it picks and
reports peaks instead of multiplets).

YV V V V

A\

This script only does formatting if it is a 2D NMR.

* Write to and ask for PAR.gs. It’s free for academia. To run the script, first save it on your computer.
* Next choose Scripts > Run Script, and open it.
** You can edit the script and customize the settings.



mailto:support@mestrelab.com
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» Open several 1D spectra in the same document.

Open and stack multiple 1D spectra

Pages g X

. . 1. (1) caffeine 30
» Select some or all of them in the Pages View.

— — [y

> Press [ to stack them in a new page:

FEEFRIEF 100

00110086-0200-caff10_PROTONq

2. (1) 00110085-020

EERREIN="

|

h ‘ xl'l!
00110086-0200-caff30_PROTONq x -
L ]
2 - 3. (1) Caffeine mal #1
J ¥ ﬁ " :

[

caffeine30
J ki

. . | E_ E M [A] Active Spectrum
0 9 8 7 6 : (;pm) 3 2 1 0 -1 g E Stacked
B3 Whitewash Stacked
> Click [Z]F to change the display to another Stack Mode, ] Superimposed
such as the Superimposed mode. Bitmap

Tip: - You can also drag a 1D from a different page to stack it to the current paae using the Pages View.
- When multiplet pages are selected, you can choose the Superimposed tool to superimpose them directly.
- If you want to stack all the 1D spectra under a certain folder, use Scripts > Import > Directory Spectra Stack.
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» Right click on it and select Properties:

Change display properties
of stacked spectra

Click here to set the
changes as default.

K Properties

(= E

| Metadata I Geometry

MNMR. Spectrum

Enter O here if you don’t
| like the tilt angle.

General
Grid
1D
@ Stacked
4 ,(f Scales

- Horizontal

_& Integrals
4 ﬂ_{ Multiplets
k Integrals
ﬂ Fitting
o} .
M Assignments

<L Prediction

N

Stacked
Stacked Angle:
Top Margin:

Bottom Margin:

[ cClipped vertically <\\

0.00 //: Enlarge the top/bottom

o= margins for better 3D
effects.

5.00 %

5.00 % =

Check here if you want to

@ Current: B #300000 - e

_ clip the peaks.

@ Al [Hue Colar - v]

’ H marcon ?]\\'
—— Change colors of spectra.

Superimposed
Active Pen Width Factor: 2,00 =
Secondary Transparency: 0.50 -

[Setas Default [ Restore




Handle the stacked spectra

» Click E to toggle on the Stacked Spectra Table. To increase the Y To decrease Y intensity
. . intensity of selected or of selected or all
» Use this table to do the following: all spectra.* spectra.*
= Delete spectra from the stack Stacked Items

= Change order of the spectra in the stack m =

nvert Order  Setup
x - O @ * £

- -

= Choose which ones to display Multiply  Divide  Show  Select  AdiustStacked Items

= Change the Y-intensity of selected spectra

» Choose which ones to adjust @ Title
167 _00579950-05_Tegaserod_DMS0 (1), 26.ser
16 M8 Ticalc DMSO {D:\PS} {EMEA\SRVSAN-BRUKER} 7
&7 _00579950-05_Tegaserod _DMSO (1), 26.ser
: 15 b4 o Ticale DMSO {D:PS} {EMEA\SRVSAN-BRUKERY 7
Click and drag here to change 67 00579950-05 Tegaserod_DMSO (1), 26.ser
the order of a Spectrum in the NH' A_Tlcalc DMSO {D: PS5} {EMEA\SRYSAM-BRUKER) 7
stack 67 _00579950-05_Tegaserod_DMS0 (1), 26.5er
: 13 M & Ticalc DMSO {D:\PS} JEMEA\SRVSAN-BRUKER} 7

&7_00579950-05_Tegaserod_DMSO (1), 26.ser
12 ™M Ticale DMSO {D:\PS} [EMEA\SRVSAN-BRUKERY 7

67_00579950-05_Tegaserod_DMSO (1), 26.ser
11 M & Ticalc DMSO {D: PS5} JEMEAISRVSAN-BRUKERY 7
67 _00579950-05_Tegaserod_DMS0 (1), 26.5er
A_T1calc DMSO {D:\PS} {EMEA\SRVSAN-BRUKER} 7
Tip: Read Help > Contents on 5 57_00579950-05_Tegaserod_DMS0 (1), 26.ser
more advanced data H:'r icalc DMS0 {D:\PS} {EMEA -,SF'\-;SHI"'-J-BRLII{ER; 7
. . &67_00579950-05_Tegaserod_DMS0O (1), 26.ser
analysis, such as reaction 8 A_T1icalc DMSO {D:\PS} {EMEA\SRVSAN-BRUKER} 7
monitoring, metabolomics, 67_00579950-05_Tegaserod DMEO (1) 98 gar

relaxation studies, DOSY Uncheck the ones you don’t A_Tlcale DMSO D: PS5 B Check the ones that you want [

processing etc. want to display any spectra. - to change.

0.C

0.C

0.c

0.C

0.c

0.C

10 0.c

0.C

OO0 O0O0000OO »

0.c




Handle the stacked spectra (2)

Stacked ltems

u AdJUSt Stacked Items R;t C;y Dd?tz lmer!t)rder Sei

b 4 > * £

- - -

Mutily Dnide  Show  Select U Adjust Stacked Items

= Title Oatin

It works like the phase correction panel: The cursor has to be inside the blue dialogue box
- IE Click&drag to shift a spectrum horizontally.
.1 Click&drag to adjust the vertical offset between stacked spectra.

1:1 Reset intensities.
l
' ‘ !
| | I !
| | | i
’ I ' { '
l l LAJ A L._J{ LU 1 ’

&% Reset shifts.

Adjust Stacked ltems n

=t 1T 1|E

To align the spectra either click and drag with
the mouse or press the arrow cursors.

To normalize spectra intensity either use the
mouse wheel or shift + up/down cursors.

Press and hald Ctrl for fine tuning. 18 l




Superimpose multiple 2D

» Multiple 2D can be stacked or superimposed in the same way as 1D.
» Press the Shift + Up Arrow key to change the active spectrum.
» Right click on it and select Properties to change the color of the contours for the active
spectrum.
JA\ e IS .
E za;:ggmsc of taxol(2) at 305K
B %
—_ gﬁ °0s 35
The title shows the current — ® 745
active spectrum. -' © meae & -
] S ® I N
] & ® 60 %
65 }
- @ . -3 @ [
% R Yo 4 oo % ® [
—4 @ iy & e a 80
—] @ <] : -85
90

T T T T T T T T T T T ‘ T T T ‘
66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36
f2 (ppm)




‘ LC/GC-MS data formats compatibility

| Vendor | Windows | Mac__| Linux _

Agilent Chemstation MassHunter lon Trap

Waters MassLynx Compass Openlynx MassLynx MassLynx
Thermo Xcalibur Exactive Q-Exactive

Brukerl XMass Compass XMass XMass

JEOL MSQ 1000 FastFlight

AC SCIEX Analyst Data Explorer

Shimadzu? LabSolutions v3 Labsolution v5

mzData, mzXML mzData, mzXML mzData, mzXML mzData, mzXML

NetCDF ANDI-MS NetCDF ANDI-MS

Advion Expression  Data Express

1Bruker software is required to be installed on the same computer (or users can download and install CompassXtract, as instructed in

).
’LabSolutions software is required to be installed on the same computer
Note: In all the cases above, you can open a raw dataset in Mnova on a computer with the vendor software installed, and then convert
it to a Mnova binary file and send it to other users with Mnova only. This can also be done in batch mode or in real-time using an
Mnova script.



http://mestrelab.com/resources/bruker-compass-mnova-ms/
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Open your LC/GC-MS data

» Go to File/Page Setup/Orientation and change the page orientation to portrait if
you wish.

» Go to Data Browser to open any file in the folder containing the raw data, or
drag&drop the folder from Windows Explorer to Mnova.

» Mnova automatically converts your data and does peak picking.

B Ms ChemsStation

File Edit Vew Favorites Tools Help

QBack - ) ¥ /-" Search|{E‘ FD\der5| 33 X 9|

TOF MS ES+ TIC -
Folders MName
3.081 (£33 201000610 - MS name |~ Sl RAREE] ] 1 -00661.D
= 3 MS ChemsStation 180210—SI\-1D(11—DDS.D

T o= 100661 ...
SACETOMING | o) 1 8631 0-GMIX11-00681.D.2ip
180210-SMD(11-00¢
23 150807-ACETOMINC
2 180210-SMD11-00¢
(33 MS script
. (£33 MS with UV wavenumbe

50000

= NMR
o -
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Retention time (min)
C:\Mestrelab\P...49_07022010.raw Injection 1 TOF MS ES+ MS + spectrum 3.08
338,339
20000+
675.680
10000- Mass spectrum
3301346 676,685 :
144.983 (at highest TIC)
k 677|689
0_ B — - — _.nll__..__k B S S —
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 140
m/z (Da)




Common interface for all
analytical techniques

Easily combine your MS and NMR data in the same page using Mnova.

20, D:\Dropbox\Dro...Carvedilol.raw\, Injection 1 MS ES+ TIC

N
[ | 2.5€+08 3656
r/"\\}:‘/E.’\W/'‘\NH/”\. /'F\O/“’\ A ’\
J\ /l,\ oH }t{ﬁ 2,0E+08- ‘I‘
. 9 ' = 27
é.”* \}1——@// 1.5E-+08 I\
1.0E-+08- \
Manuel_PF-00345548-0003.18.fid |
A_PROTON_WEAK CDCI3 {D:\PS} {EMEA\SRVSAN-BRUKER} 2 ‘I N
RNTTRRNELSLIRNanRALTNER AT S08071 oo T e
SRR EEeesevose s Y ffaddan gy MLMWWWFTM
0.0E+00+ ——— - —
12 3 4 5 6 7 8 9 1 n
Retention time (min)
D:\Dropbox\Dro...Carvedilol.raw\, Injection 1 MS ES+ MS + spectrum 3.69
1.8E+08- 4071331
1.6E+08+
1.4E+08-
1.2E+08
1.0E+08-
8.0E+07+
6.0E+07
4.0E+07- 08397
2.0E+07+ 429,191
0.0E+00- . . t
H H 160 260 360 460 500 560 760 Béu Bllll
mjfz (Da)
r—
A=
° - -
Note: When you open multiple spectral objects, they go to separate pages. You can copy (or cut) and :_
paste them to the same page.
. . . . . . =l
Tip: Use the Bring to Back/Front, Align and Tile tools to arrange the objects nicely. om
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> Press -¢- to switch to crosshair cursor, and click

Browse the mass spectra

on the TIC to display the mass spectrum at that
retention time, or click-and-drag to display co-
added spectra.

2E+07]

» Press |§| to change to appending mode if you
want to display multiple mass spectra.

OE-+00-]

T T
01 02 03 04 05 J
MS + spectrum 1.04 (min.)
8E+07-]

» Choose the Spectrum Selection Mode to display
mass spectra conveniently:
= Manual mode: Click to display a single MS, or click-
and-drag to co-add multiple MS. e - o
= Peak mode: Click on a peak to display the co-added s o .1 o) R
MS within the peak range.
= Peak (Background subtraction) mode: Click on a
peak to display the co-added MS within the peak ool |
range with the background subtracted. - e
100 200 300 400 50 600 700 800 m/iEEIU]a] 1000 1100 1200 1300 1400 1500 1600 170)

MS + spectrum 1.04 (min,)

310.936
- 6.08+07

5.0E+07{

| )8 manual
:LEI Peak 2aeeor]

1.06+07

J> Peak (Background subt.) I

T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
m/z (Da)

Set Tolerance...




» Press[t7] to show the MS Browser dialog.

Browse the UV traces

> Double click the Total UV Absorbance under Traces to displ: [Af].
» Repeat the above step to display the other traces if any.

Chromatogram - Total UV Absorbance

M5 Browser

Data Source

3.0E+07-| 1.003 heleaseTesﬁngSet'ﬁ_MassH,OpenFiIes'l,\“.n'aters MassLynx'l,Benﬂu_l10?12_1_?_masslynx.rau\'| vJ +
28.83% -
0.600
1.050
20.54% 1 Do% 1.273 Browser
2.0E+07-] 15.94%
+
I JJ. I|| G
1054074 1 Dataset
* Injection 1
0.210 - ’
L i3 ] v J Functions
W ry
0.0E+00- e I . S e
| TIC
T T T T T T T T T T T T T T T T T T T T T T T T T T T T MS ES_
01 02 03 04 05 06 07 08 09 1.0 11 12 13 4 15 14
_ Chromatogram - Analog Trace 1 M5 Al-
80000 1.100 ME Al
60.45% v T
M races
1.367
60000 30.55% ELSD
PDA - Total Absorbance
Chromatogram
40000 DAD
20000
07 i
r T T T T T T T T T T T T T T T T T T T T T T T T
0.0 01 02 03 04 05 06 07 0.8 09p 1.0 11 12 13 14 15 1.6 17 18 1.9 2.0
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Setup display preferences

» You can control what to display when you first open a dataset

» Choose Edit | Preferences, and click Mass and the Setup tab. Click “+” to add

the plots that you want to show when you open a dataset.

» You can delete or reorder the plots.

Preferences

> I

® F Dl

General Plug-ins Database NMR Mass

%

Molecule  Scripting  Drawing Tools

18

b

General Verify

Setup which data to show when loading a new mass item

1st + MSTIC

15t + MS Spectrum from 1st biggest TIC peak
1st - MS BPC

—

[ 1st - M5 SEE(trum from 1st bin-jt-jest BPC Eeak '
Chromatogram from Trace named like DAD*
DAD Spectrum from 1st biggest TAC peak

#* x (4

<< pP P

Save...

Load...

Cancel

Dialog

Plot Type: Mass Chromatogram =
Injection

ist % Injection

Mass Function

st |2

Mass Chromatogram:

pe:

BFC

Mass Chromatogram

Negative ~  Mass function of | 1st

% order

Cancel

This dialog sets the
display of the first
negative base peak
chromatogram
(BPC) in the 1st
injection
(highlighted in the
Preferences list)

Tips: Use MS Browser to see available components for display. You may need to define different preferences for

different types of MS data. Save the preferences to an .ini file for later use.




Example of preferred display

» Choose Edit | Preferences, and click Mass and the Setup tab.
» Define the display of the TIC, BPC, and the mass spec corresponding to the top 4

TIC peaks as below.

» Open a new MS dataset, and observe the display.

Ll Preferences ?
N ; 3k i
e Ddu e J |
General Plug-ins Database NMR Mass Molecule  Scripting  Drawing Tools
General Setup Verify
Setup which data to show when loading a new mass item
15t + MS TIC o
1st + MS BPC 7
1st + MS Spectrum from 1st biggest TIC peak
1st MS Spectrum from 2nd biggest TIC peak N
1st + MS Spectrum from 3rd biggest TIC peak *
1st + MS Spectrum from 4th biggest TIC peak
A
y
oK Save... Cancel

C:\Mestrelab\P...-00-030-00505.D Injection 1 Function 1 (EV...12/10 05:00:03) TIC
0.563 0.894

100000 0388
o 4!/@\ _¥‘_v)

02 03 04 05 06 07 08 09 10 11 1.2 13 14 15 16 17 18 19
Retention time (min)
C:\Mestrelab\P...-00-030- 00505 D Injection 1 Function 1 (EV...12/10 05:00:03) BPC
894
U_ T T T T T T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7 O.B 0.9 1.0 1.1 1.2 13 14 15 16 17 18 19

Retention time (min)
C:\Mestrelab\P...-00-030-00505.D Injection 1 Function 1 (EV...12/10 05:00:03) MS + spectrum 0.89

311.200
100000~ 36-200 218.000 245.200 100.00% 333.00
N 1L-70% 0.68% 0.74% r 1.709
160 170 180 190 200 210 220 230 24}] ([.)25)0 260 270 280 290 300 310 320 330
m/z (Da
C:\Mestrelab\P...-00-030-00505.D Injection 1 Function 1 (EV...12/10 05:00:03) MS + spectrum 0.56
279.200
100000 56,000 186,000 100.00% 301.000
oI 5.75% F 1.30%
160 170 180 190 200 210 220 230 / 2(?30) 250 260 270 280 290 300 310 320
m/z (Da
C:\Mestrelab\P...-00-030-00505.D Injection 1 Function 1 (EV...12/10 05:00:03) MS + spectrum 0.51
40000 56.000 285.000
12.37% 184.800 271.000  100.00% 297.000 309.000 329.20
o . 0.94% 451% F 1.44%  1.90% 1.12°
160 170 180 190 200 210 220 230 2;10( 2)5[] 260 270 280 290 300 310 320 330
m/z (Da
C:\Mestrelab\P..-00-030-00505.D Injection 1 Function 1 (EV...12/10 05:00:03) MS + spectrum 0.39
20000-20.00% 271.000
] 80.28%  282.800 293.00
ol ‘ 1 3.06%  1.959

160 170 180 190 200 210 220 230 240 250 260 270 280 290
m/z (Da)
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» Double click the DAD in the MS Browser to display it.

» Inthe New Chromatogram dialog, choose Wavelength, and enter a
wave length and a tolerance to display the extracted UV trace.

P

i New chromatogram

? [ |

Chromatogram Type K

Extract a UV trace at selected wavenumber

MS Browser k

PDA - Totd Absorbance Chromatogram
0.1 1335

1000000 |1| o582 1082
4 | - T —r—

() Total Absorbance

Cancel

| @ Wavelength

— ] Range
0+ -t._k From: 250.0nm 5

-
] To:

Tolerance: 0.5 |5 nm

250.0 nm |+

-1000000~

0.5 1.0 15 2.0
Retention fime EULLLET

PDA - Chromatogram 250 nm

0.
| ]IE 1395
5000 | A
|
I
-5000-

Data Source

00812 MS data for report|33145_07022010.raw v” —r

Browser

THIE ¥

Dataset
4 Injection1
4 Functions
4 7 TOF MS ES+
M5 + spectrum 3.08
TIC
TOF M5 ES+
4 Traces
4 PDA - Total Absorbance
Chromatogram
DAD

Information

Spectra Count: 1344

|I i
| ., _,.-f'
Tl Iy

20 2.5 3.0 35
Retention time {min)

4.0
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» |If available, double click the DAD Trace in the MS Browser to

display it.

» Press -¢- for Crosshair Cursor, press and hold Alt key, click on the
DAD trace to display the UV spectrum at that retention time.

Display a UV spectrum
at selected retention time

M5 Browser

Data Source

assLynx\M5 Data\93149_07022010.raw v

Browser

¥ [
Rl Q| R

Dataset
4 Injection1
4 Functions
4 17 TOFMSES+

PDA - Total Absorbanae Chromatogram TIC
0152 1.?95 [T] M5 + spectrum 3.08
I TOF Ms ES+
1000000 | 1.042 | 4 Traces
| _,_.-—--—-hr____ _{I PDA - Total Absorbance
L p22 4 DAD
0 | ’ 11-39'5125 |;_'?3'5593-33'5?°5]| DAD PDA - Total Absorbance Chromat...
/ UV spectrum 1.40
. D00 00+ . _
In crosshair cursor _ T
mode, click on the - T ' ' '
i 05 1.0 L5 f}g{ on £ mﬁlf 3.0 35 4.0
ention time
PDA curve to display C:\Mestrelzb|P.. 43_07022010.rew Injection 1 UV spectrum 140
the UV spectrumat || —
that retention time. | - ~__
0 o UV spectrum
-20000 /’
-40000
/
-50000-
Zéﬁﬂ 2;.0 220 Z;ﬂ Z‘;-D 250 260 270 280 2'.91) 3|le 3;.0 3‘20 351: 3“1-0 3I5D Jénﬂ 3;0 350 3lﬂ:l 4
Vinvelength (nm)




Edit and report peak integration results

» Peaks are automatically integrated when you open a

chromatogram.
» Use the Peak Detection tool menu to re-detect peaks, add, delete P
or clear peaks. | At Detect peaks
» Hover your cursor over the wedges, click and drag the green it Detect peaks Options
boxes to change the range of a peak. M Add peak
» Or press Shift, click and drag the green boxes to change the 7] Deete peak
,‘\f- Clear peaks

baseline of a peak.

» Go to View/Tables/Mass Peaks to display or report the Mass
Peaks Table.

Mass Peaks n
@ B @

Report fupy Setup 100 L 19
_RT Scan Type Height Area Total Height % Total Area % Starttme  End time # 20 3“:5*

1 273 VB 81225226 534185... 0.08 0.14 14,159 14,696 I"i II'.I SH I FT+ I'f II'|I

2 13 219 260 W 1304763... 77/94466... 1.02 2.04 13.023 13.843 I|II III',I Drag I|II Ill

3 12,488 243 W 1081035... | ©887554... 0.85 1.80 12,359 12,964 .l,.'ll II""- — .l,.'ll II -

4 12,113 292 W 2214036... 5056029... 1.74 1.32 12.040 12,300 __.--./ '.L-:I_'_'—.

5 11,928 239 W 528807.... 15414358.. 0.42 0.40 11.811 11,952

5 11.693 235 W 457133.... 1284582.. 0.36 0.34 11.516 11.811

7 11,280 227 W 12229,133 | 28628.710 0.01 0.01 10,988 11.457

£ >




" Display extracted ion chromatogram
from an m/z value

A\

Press AX (or go to Mass Analysis/New Mass Chromatogram/Manually).

A\

In the New Chromatogram dialog, enter the m/z value that you are interested in,
and a suitable Tolerance.

» Press OK to display the EIC. Lt Graphicaly [0~
Manually...

. Ky Mew chromatogram ? x
TI c Chromatogram Type
oz () Total Ton Current
oess J'I", L2 () Base Peak Concel
soEe07] -"i",‘ ‘I‘"‘I “I“,‘ ";".'\I‘I (® Mass
‘\" "‘ / \\ ‘.“I‘ I Lo Range
| A I T U N N 70 S
0.0E 00 N i T From:
ey 0 Mo ”j: R T OTo:  120.4788mz =
. o Tolerance: Da ~
|
‘\
' “ EIC at 195.1 +/- 0.25 Da Tip: You can also go to Mass
m Analysis/Spectrum Prediction to
) "l run a mass prediction from a
‘ molecular formula.




kﬁ -
[« ZE raphlcall}r

H Manually...

» First display the MS trace and zoom into the
molecular ion peak that you are interested.

» Next press 'LL (or go to Mass Analysis/

New Mass Chromatogram/Graphically),
click-and-drag around the peak to define a
mass range.

» An EIC will be displayed within the mass
range.

Display extracted ion chromatogram

for an MS peak

50000

15000

10000

5000

15000

10000

5000

TOF MS ES+ TIC

T T T T T T T T T T T T T T T T
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Retention timeAmin)
TOF MS ES+ MS + spectrum 3.08

675,680

MS at 3.08 min

676.685

677.689
J

L N

T T T T T T T T T T
672 673 674 675 676 677 678 679 680
m/z (Da)
TOF MS ES+ m/z 675.252 - 676.213
3.081

EIC at 675.3-676.2 Da

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Retention time (min)




" Confirm proposed structures
using Molecule Match (1)

TIC- ITMS + ¢ ESI Full ms [120.00-1200.00]

i 8.935
5.06+07- 3731%

TIC

» Import one or several structures by
copy/pasting from ChemDraw, Isis/Draw Matched Isotope
or ChemSketch, or by opening .mol or .sdf - Cluster Chromat.
files.
0.0E+00 I | | | | ‘\ — 4 — S ———— —

> Press & (or go to Mass Analysis/

nnnnnnnnn

Molecule Match/Calculate).

8000000

260.127

Matched Isotope
Cluster

nnnnnnnn

6000000

5000000

> In the Molecule Match Table, click on a o
molecule to see the matching results.

2000000 261.111

1000000

o ‘ T

~1000000-

T T T T T T T T T T T T T T T

256 257 258 259 260 261 262 263 264 265 266 267 268 269 270
m/z (Da)

Molecule Match

E & ®» % Mol Match Results

Report Calculate | View Settings = Setup

Molecule Formula  ecular Wei Myﬁ Similarity  MSPurity  RT Scan Purity
[

1 s = -| i EC;M;;NO; 259,157 ¥ 1.000 1.000 0.756 8.02 171 10.00%

.
S S
[
N
2 ] CateN 277183 ¥ 1.000 1.000 0,450 8.57 180 11.39%
S .CH,
R 5




" Confirm proposed structures
using Molecule Match (2)

» You can go to Mass Analysis/Molecule Match/Settings to change the settings for Molecule
Match.

» The default settings are for low-resolution MS. Change Tolerance to 5-10 ppm if you are
using high-resolution MS.

» Edit the Adducts or Losses and other parameters if you want to.
> Press &2 to run the Molecule Match again.
[ /1 Malecule Match Settings l @'-Eh,r
Tolerance Thresholds
@ 3 Units: Score Threshold: 0.50 =
I;;_} Calculate From Molecules For M5: 0.30 = Matches per Molecule: 1 =
lé Calcul F Mol | -F | For M5/M5: 1.00 = Matched Molecules per Spectrum: 1 =
alculate From Molecular Formula

Cancel
= Cett Positive Polarization MNegative Polarization =
=i ettings
1% g AdductsLosses: Adducts Losses:

Adduct  Loss E] Adduct  Loss E]
1 H+ @ 1 H+ @
2 Ma+ 2 Cl-
3 K+ 3 Ma+ 2H+
4 CHIOHH-+ 4 K+ 2H+
5 NH4+ 5 HZ20H+
] g 6 2Na+ He+ 6 Br
Tip: Click the “+” buttons to add a new ’ ’
adduct. Enter “+” for a radical cation.
= Max Charge: 1 =

Highlight one and click the “x” button to s L
remove it. Click Restore to reset to the
default or previously saved settings.

|:| Dimers

~



MS driven structural verification

You can combine your MS data with NMR data to improve your results in structure verification
process. *

M5 Brawer
DAIES De\Dropbex\[iro... Benazepril.ravd, Ingction 1 MS E5+ TIC
. = HE 3.06+04- L4
§ ME\1-30'perez, manuelE-1_46_Benaseprl.raw) | f‘ :_. bi b
1
verification Results | |
e o 2.0E+08
Inem Document

I+ el

N
|
Datasen S x& @ 1.0E +08 |
°\ Fun-:“l!nns ResitsTale  Dolele Ceor e Al i | =
o L \
2 W MCE ; ~ I v ._'d_'___'—'i"‘ T 'U\]A’“"’_L'—:—-— S N I

& e & % P 0.08+00 S ]
5 MS = spectnam 1.76 P ’ L J T T T T
S MSES- Crarchew  Specos Quutty [Dieomeli] Tass 0s 10 15 2.0 25 20 15 a0 a5 5
ne - Retension tims (min)
S Al 7 0:\Dropbex\Dm., Bensmepnl.rawd, Inpction 1 MS ES- TIC
MG Al =
= Traces T e L]
e ED Py 1.0E+07 I
ELSD P It
W@ 254 St I
PDA - Total Absorbunce Massages Filer l
o S.0E+06 [
S e e e M
] ves | 2299 T As
Ovearviqm —— ELE;— B e e — W ”\T,-—V—W
Besult: 0.0E+004
Date:  2016/06(23 08:57:05 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 4.5
Retention time (min)
D:\Rrepbex\Dm.. Benmepril.rawh Ingection 1 MS ES+ MS + spedrum 1.76
M5 A7EIRE
-mwmuwmhmnimms- 1.5 +068

#at 1764 min. s adductfleas e =
Purity estmations by trace:
1.0E + 08

*ELSD Purty: 17,685 %
5.0E+07

0.0E + 00

&00 650 700 s 800 850 S0

*A separate Mnova Verify license is needed.
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Automatic trace alighment:

Instrument specific

Align your DAD or another trace to the TIC one using the auto-alighment settings.

Set the rules to specifically identify the instrument and apply the correct alignment automatically.

-
Ky Automatic Traces Alignment @Iﬂ_ﬁ]

Parameters

Apply To
Traces
DAD

Offset: | 1,000 min =

-

¥ Automatic Trace Alignment Rule
—

=)

Providers

[ any Provider

Rules

@ All these rules match

JEOL-FastFlight

[] Bruker-Compass
[] JEOL-MSQ1000

[] Agilent-TonTrap

[ shimadzu-LCMS
[] Waters-MassLynx
[7] Thermo-¥Calibur
[] AB-DataExplorer

[] Agilent-Chemstation
[7] NetCDF

[7] AB-Analyst

[] Agilent-MassHunter
[] MS-Text

= NIR AL

»

() Any of these rules match

& /) (%)

Instrument contains "TOFL000"
Instrument doesn't begin with "HC"

m

Parameters
Apply To
Traces
DAD

Offset: 2.000 min

4k




| Mass Analysis | Predict Scripts Documents Help

I Show Mass Browser

Peak Detection 4
Spectrum Selection Mode 4
Elemental Compaosition

Molecule Match

MNew Mass Chromatogram
Spectrum Prediction

Trace Baseline Correction
Align Traces Retention Times

Traces Auto Alignment...

BB AC AN i
) 3 4 A% -

It shows the curves associated to the most abundant mass peaks under
the selected chromatogram peak.

A & - Q-0 tg- AAH

Peak purity calculation

_ 07022010.raw Injedion 1 TOF MS ES+ TIC

Peak Purity

Export Chromatogram
Export All Chromatograms

Export & Stack All Chromatogram

-20000-|

Calculate Peak Purity
Delete Peak Purity
Clear Peak Purity
Peak Purity Options

Peak Purity Result

@ B

Report  Copy

B

Setup

C;Ior mfz Abundance

338.341 26.20%

Show Peak Purity

675.680 15.89%

676.684 7.23%

275

T
2.80

T T

T T
2.8 2,90 2.95 3.00

T
3.00

T T
3.10 315 3.20 3.30
Retention time (min)

T T
335 3.40

3.45

20000
144.983

22.65%

10000+

146,982
124.088 10.71%
3.800, 147979 233315

1 jose 073

100.00%

339.345
23 .04%

391.285
10.42%
332.081

454.23%
0.81% l l
1 EPY U .

0.58%

568,195
0.75%

C:\Users\Usuar. 49_07022010.raw Injedtion 1 TOF MS ES+ MS + spectrum 3.06..3.10

836777
0.52%

1013.026
0.68%

100 150 200

250 300 350 400 450 500 550

600

650

200

700
=

750 800 850

T T T
950 1000 1050 1100 1150 1200 1250 1300 1350 1400
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Thank you for your time!

For more information:

. Visit for manuals, tutorials, and
many more Mnova plugins.

. Check Help > Contents in Mnova for help information.

. Email to for technical questions.
. Email to for sales related
gueries.


http://www.mestrelab.com/
mailto:support@mestrelab.com
mailto:chen.peng@mestrelab.com

