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Mnova Suite | Starting guide 0

NOVA
SUITE
« Open and process 1D and 2D NMR data
« Multiplet analysis for 1D "H NMR 8 <o vo%é?"’
* Assign 1D peaks to a structure < > 6o

 Assign 1D and 2D spectra

« Report analysis results

« Basic handling of multiple spectra
 Predict, assign and verify

« LC/GC-MS data processing

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

MESTRELAB




Installation and Activation of
Mnova, and General Setup

NOVA

You will need to have Mnova Suite license
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Download, install, and activate Mnova

J Download and install Mnova from The Host ID for this computerJ Location of the license file J
/ |

www.mestrelab.com © License Manager / -
* Choose File > Help > License

W2MFH-7CMP3152-P 5L 7T-38REL3IE %
Manager to open the License
. . . . Vi«
. State Plug-in Issued By Licensed To  Type Issued Date 1ystoExpi Update Days Valid Days
Man ager dia |Og 35 @ Mnova Verify Mestrelab Research S.L. Dr Chen Peng,... single FriSep 142018 661 681 N/A G
36 6 Mnova gNMR Mestrelab Research S.L. Dr Chen Peng,... single FriSep 142018 681 621 N/A CiU
° The status of the license 37 @  NMR Mestrelab Research S.L. Dr Chen Peng,... single FriSep 142018 661 681 N/A Gl
38 G MNMRPred®t Desktop Mestrelab Research S.L. Dr Chen Peng,... single Fri5ep 142018 681 681 MN/A G/
a Ctivatio n Of th e pl ugi ns you've 39 @  PhysChem Noperties Mestrelab Research S.L. Dr Chen Peng,... single FriSep 142018 681 681 N/ Ci/\
an € plate Processi Mestrelah Research S 1 N Chen Pena sinale Fri Sen 14 2018 /21 # ARl N7 fuyi
4 P »

installed are listed. You can hover =
the cursor on the State icon, and Servie Licenes \ / \

State MName Username Id IWDate Expiry Date Operations Tenant Id

it will display the status of that

plugin Mnova plugin names

* To activate the plugins, click the

button to open the Registration / ¥ =

Wiza rd (See neXt page) E Llcense Issue date Support... Error Summary. .. Close

Days before License expires, and
Updates and Support Package
expires



http://www.mestrelab.com/
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Activate Mnova

* If you have a license file (.lic or .zip), click Install to open it

 If you don’t have license files, click Evaluate to apply for 45-day free trial licenses online, or
otherwise click Buy to purchase a license

* To manage campus/site/concurrent licenses, click

© Registration Wizard ? *
You will need one or several license files to use
MestReNova
W
ti u YRI N
If you already have your If you still need to get a license file,
license file(s) press the please select one of the following
button to install it(them) options:
Install Evaluate Buy
Host ID: 7NDN1-MENSPFRV-TSEKW-J52KRAWY |z Close



https://resources.mestrelab.com/how-to-manage-the-campus-or-floating-licenses-with-mlicadmin/
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Turn on Auto Baseline Correction for 1D NMR

= = x

Choose File/Preferences. In the NMR > Import Tab, check
Baseline Correction 1D so that baseline correction is
automatically performed when you open an NMR spectrum. T

Shortcut for Preferences

~ (D @ ® options ~

X X . @ Preferences ? X
Note: Automatic Baseline Correction uses the default

algorithm of “Bernstein Polynomial with order of 3”, o } .
or the one that you used previously. Be aware of the O = [ T ,” o q‘; g ‘%
default baseline algorithm it uses. VR -

We don’t recommend checking the Baseline
Correction for 2D NMR because this may make
manual phasing of 2D NMR sluggish. You can apply
baseline correction manually after the phase has
been corrected.

General Plug-ins Import Database Mass Maolecule Scripting Drawing Tools  Publications

Drawing Import Processing Save DataProc
Parameters

v | Apodization

Zero Filling
Linear Prediction
Tip: There are many other options and settings that Apply
you can change in the Preferences Dialog. rift Correction Absolute Reference
Automatic Phase Correction Automatic Apodization
I |+ Baseline Correction 1D l Fit to Highest Compound
["1"1 Baseline Correction 20 | Pure Shift FID Reconstruction

v Vnmr] DEFT Processing
csv
Step Precision: |0.001000 -

Traces

| Auto Attach Traces

oK Save 4 Load... Cancel
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Setup the resolution for publishing spectra*®

B Cptions -

Choose File/Preferences. In the Drawing Tools tab,
change the resolutions for Image Exporting and Image
Copying to numbers similar to something shown below.

Shortcut for Preferences

Q Preferences ? X
The resol.utlon for Image Exporting is used whe.n yOL.I O r._lv [ T ﬂ & |' {}/ i
choose File > Save As and save the selected objects in = < ‘J : 'é
Mnova as graphical image files General Plug-ins Import Database NMR Mass Molecule Seripting Drawing Tools  Publications
rlmage Exporting

The resolution for Image Copying is used when you
copy selected objects in Minova and paste them into
other applications.

Resolution: |400 dpi

Quality: 100 %

Image Copying

Resolution: dpi s

*Note: Increasing the graphics resolution can increase \
the size of the PDFs generated by Mnova. If you are
mostly saving the reports in PDFs and want to conserve
the disk space, skip this step.

oK Save < Load... Cancel
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Setup the Workspace

* In the View Ribbon, check the Pages, Full View, Parameters, and Data Browser
Views

* Dock and arrange them as shown below

MestReNova - (]
s S )
Molecule Prediction Tools Database Verification Elucidation Quantitation & U_,) '9' E Options =
e O7 | - B~ [¥] Pages Well Plates [] Parameters | — Page - B Layout Templates = - LL_:' '.'n'.' E Dptlcms =
Il < o Page MNotes Rulers ¥| Data Browser ..._
Zoom Previous  Mext = = _E‘_
Zoo evious ex o [ =
n _)'-l Zoom Zoom A ¥| Full View Full Screen Cursor Info f’\ - T
Spectrum Show/Hide Page Zoom Templates
Full View F || v g X
Pages 8 x 6] Document 1 Data Browser & X

= * — Click here to
B \ © 0+ - minimize the ribbon

Document Header

Pages Data Browser
View

The current Document View ' [%

Drrag or add your dataset locatio

ns here
:T: | | Click here t itch
= K » : Parameters Data Browser 4—— Ic ere 1o switc
licenses: ) DB: © the panels or tables




Setup the Workspace

* Click “+” in the Data Browser, navigate to the
directory where your NMR or LCMS data are located,
and click OK to add it.

* Click the ‘Settings’ button to turn on the display of
metadata, date and time, and enable sorting

Data Browser n

Q Q+ -

Madification date
2019-11-03720:18:18
2019-11-03T19:48:53
2019-10-20T19:39:40
2019-10-23T22:16:33
2019-10-21T00:13:20
2019-10-31T02:13:33

Comm Fermat

Name “  Experiment
~ T Training Dataset :
~ [0 1D and 2D peak assignment
T5 Brucine 1D and 20 NMR.
Estradiol H1 and HSQC assignment
Ibuprofen LC-M5 and 10 and 2D NMR for assignment
v [0 Strychnine 10 and 2D NMR. for assignment

10 1D-H-zg30 Stryc..  Bruker T... 2018-10-30T19:15:12
w1 1D-C-zgpg30 Bruker T... 2019-10-30T1%:15:12
o2 2D-HH-COSY-co... Bruker T... 2019-10-30T19:15:13
3 20-CH-H5QC-E.. Bruker T... 2019-10-30T1%:15:13
W14 2D-CH-HMEBC-h... Bruker T... 2019-10-30T1%:15:14
W16 2D-NH-HMBC-h... Bruker T... 2019-10-30T1%:15:14
=19 2D-CC-INADECU.. Bruker T... 2019-10-30T1%:15:13

2012-07-16T23:51:54
MestRe... 2019-10-31T02:13:33
Bruker T... 201%-07-09T18:51:21

i Strychnine.mol
6] saved processed.mnova

TH NMR phase and baseline correction 1D-H-zg

Database Search

2019-07-09T18:51:22

MS 2019-07-09T18:51:23
T Reaction monitoring 2019-11-03T19:38:53
70 Results 2019-07-09T18:51:27

° Add location

Path: Iand Templates/Training for chemists/Training courses by

[Training Data Sets

Label: |Training Data Sets

0K

Cancel

(D Data Browser Settings

View

| Enable sorting

v| Show date and size

| Show file meta data

File Formats

Format
AB SCIEX Analyst (*.wiff)
AB SCIEX Data Explorer (*.dat *t2d)

Advion expression CMS (*.datx)

Check All Uncheck Al

Wildcards

Whitelist:

Blacklist: | * txt *.csv Fml *.* =

oK

Cancel




To download example datasets

If you need to download example datasets for practice, such as 1D and 2D NMR,
LC/MS data, and the structure of quinine, choose File > Help > Download Examples

@ Download Examples 7 s
Downloaded Name Description Type Size Download...
v ‘Quinime 1H Quinine TH NMR spectrum 1D-1H-NMR 5776 KB htt] More Info
X Quinine 13C Quinine 13C NMR. spectrum 1D-13C-NMR ~ 207.51 KB htt] | Open URL...
X Quinine HSQC Quinine HSQC NMR spectrum 2D-HSQC-NMR  536.18 KB htt,
X Quinine MS Quinine LC/MS data LC/MS 470 MB  ht
X Quinine Molecule Quinine MDL Molfile Molecule 5228 htt
X Layout Template Example layout template Mnova Template 17.49 KB  htt|
X Milk Homogenization Visible and shortwave near infrared spectra of milk homogenization EIViS 126 MB  htt;
4 Pellet Coating Raman Raman spectra of a pellet coating process EIVIS 730 MB  htt
X MidIR Vegetable Oils High-resalution mid infrared spectra of five vegetable oils EIViS 480 MB  htt
b4 Chlorophyll 2D-Fluorescence 2D-fluorescence spectra EEM of Chlorophyll a EIVIS 50.25 KB htt,
X XYY data array, 32 spectra, 170 points each XYY data array, no metadata (arbitrary units) EIViS 4184 KB htt
4 »
Options:
Download Location: |C:/Users/ I
| Remove Downloaded Compressed Files
Close

10



Basic *H NMR Processing

You will need to have an Mnova NMR license for this section

O T T

Apodization Zero Filling  Manual Auto Phase Auto Baseline More
and LP rrection« Correction - Correction « Processinge

Processing
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'H processing and analysis: General procedure

* Open the raw data

* Pre-process the FID: apodize, zero fill, linear predict,
etc.

* Fourier transform

*  Phase correct and baseline correct
* Chemical shift reference

L/ ‘

* Peak pick, integrate, multiplet analysis in
* Peak assignment
* Report and publish ’, RERd
15 ()
?.lﬂ
11(s) 44|(d)
CHs 'H NMR (600 MHz, DMSO-d) § 12.25 (s M \ 7o
6 7 /O
CHy 1 o7 S0 2H) 3.62(q,J=7.1Hz, 1H), 2.41 (d, ] =

7.19 (d,J= 7.8 Hz, 2H), 7.10 (d, J= 7.9 I
]

5
l C|)H Hz, 2H), 1.80 (dt, J=13.5, 6.8 Hz, 1H), 1.
HsC 12 3 11 J=7.1Hz, 3H), 0.85 (d, /= 6.7 Hz, 6H).

190+,
2027
1.06=
202

Note: Most of these steps are done automatically by Mnova. However, you retain full control at all times.

MestReNova NMR
Molecule Prediction Tools Database Verification Elucidation Processing Analysis Assignments Quantitation

12
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Open and transform NMR data

* Use ‘File > Open’ to open one spectrum or drag and drop one or multiple data from

the Data Browser onto the Mnova canvas

* When a raw data is brought in, it is automatically processed based on the original
processing parameters and Mnova preferences

|

ALL\_JMM .

5
1 (ppm

)

©) SampleLayoutTemplate.mnova

»T] Parameters | Data Browser

13
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Reprocess the spectrum if needed

* If needed, use tools in NMR/Processing Ribbon to adjust any processing
parameters to re-process the spectrum

* Or use the Advised Processing to reprocess the spectrum with suggested
parameter settings

* The processing parameters can also be modified or imported using the Processing

Template.
o 2 f- '\_ .0 /l} /lﬁz %
. _.’. o (Y]
: . FT1- a . v
Processing  Advised Apodization Zero Filing  Manual  Auto Phase Auto Baseline More
Template « Processingw and LP  Correction= Correction = Correction = Processinge
l Processing
v
@ Processing Template ? X
w8 g
f1 | More Processing Iy
mmmmmmmmmmmmm quency Domain
aaaaaaaa Phase Ct
letl
Drift 'HO: -
1.
FID S|
Frequency Shift ler: 3
Cuts and Biind Regions: false
Apodization
Exponential: 0. Multip line Corr
o Filling and LP—————— | | [ ] smoothing

14



Display the acquisition parameters

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

parameters

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

Molecule

Prediction

Tools

Database

Verification

MestReNova

Elucidation

N oo - <
Zoom Previous lex
In -] A T Zoom Zoon
Spectrum

Tables

-

v/| Pages
Page Motes

Full View

INLEN

1

¥

Rulers | Data Browser [
[ 4
Full Screen Cursor Info v
by
Show/Hide r
TE e anre =
3 Comment 1H Quirine
4 Owign Eran
5 Owner
& e
7 Soedmmeter hove
E Asmex
9 Sowent [un uc}
10 Teperate  Z50
11 Ruge 20U
Ssouence
12 Bxperiment o

T T T T T T T T T T T T
100 95 90 &85 80 5 70 &5 &0 55 50 45 40 35 30 25 20 15 14 a4s e
11 {pom)

13 Munber of paee)
Szrs
14 Faossar Gan 43
15 Reimezfion 10000
a Dty
15 Fuse 'Wich 00000
17 Aopdsiion LADDO
T

12 Ao ZO07-10ZTIOZLM4E
Cefe

19 Maofiction  Z001-1F0ETZA:4034
Cefe

20 Oess

21 pedmmeter 3257
Frecaency

22 Speciral XSS
Wich

23 Lowest -Jas
Frecaency

24 Mudess H

3T AomrecTme IS5

35 SpacmiTze SEEIS

Parameters =
Report Copy Setup  Customize

Parameter Value -
1 éData File Name éC:/Program Files (x8..]
2 Title QuinineTH
3 Comment 1H Quinine
4 Origin Varian
5 Owner
6 Site
7 Instrument inova
8 Author
9 Solvent CDdI3
10 Temperature 25.0
11 Pulse Sequence s2pul
12 Experiment 1D
13 Probe HF.CP

w

4 »
Use the green handles to move,
rotate, and resize the text box.
Every object in Mnova can be
relocated and resized |

15
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Report a Processing Template

Use Processing Template to visualize the applied processing parameters, and report the
processing parameters as needed. The parameters can also be saved as a template for

processing similar spectra.

ERNE O o ol S

Processing  Advised Apodization Zero Filling  Manual  Auto Phase Auto Baseline Maore
Template « Processing and LP  Correctionw= Correction~ Correction « Processinge
\ Processing
@ Processing Template ? X
- E 2| - =1
L= L |
iz Report
f1 More Processing Analysis \ J p
Time Domain Frequency Domain \ {EE CO p}r re po rt
Truncate | Phase Correction b
hod: ) i3]
Drift Correction et LGRS 1% Setu p re pO F't.. .

v| Baseline Correction

FID Shift Method: Bernstein Folynomial Fit
Polynomial Order: 3
Exclude Cuts and Blind Regions: fafse |

(A ey i Run on a Region: false
| Apodization Multipoint Baseline Correction
Stanning: 8§
Smoothing
Zero Filling and LP
Reverse
Spectrum Size: 65536 | ...
Fourier Transform Absolute Reference
Protocol: None Proton Reference: : 400
Swap Halves: on £ Factor: : 100.000000

Mirror Image: o7
| Reference

Reference By Solvent

Cuts

Number of Cuts: ¢

Apply OK Cancel

\ 4

Apodization
Stanning: 8
Zero Filling and LP
Spectrum Size: 65536
Fourier Transform
Protocol: None
Swap Halves: true
Mirror Image: true
Real FT: false
Phase Correction
Method: Regions Analysis
PHO: -141.50 °
PHI: -4.39°
Baseline Correction
Method: Bernstein
Polynomial Fit
Polynomial Order: 3
Exclude Cuts and Blind
Regions: false
Run on a Region: false
Reference
Old shift: 7.236 ppm
New shift: 7.260 ppm
Autotune: false
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Phase, baseline correction, and reference

« Press V- for phase
correction if peaks are not
symmetric*

s Press /%~ for baseline
correction if baseline is not
zero*

* Press _\ - to calibrate the
chemical shift reference if
the solvent or TMS peak is
not at the correct ppm

C I 99
(f ‘ "
— |
1500
' ’ 1000
-
| ‘ 500
.
1]
CHCls
|II I',
[
o
Y
- T T - 1
] 7235
fln

.

Auto Phase Manual
Correction - Correction

*/}‘M
v
Auto Baseline
Correction =

>
A
Reference
>

| ,".lil' m J\‘\I s

il

1500

' ’ L1000

T T
70 7.260 7.z

f1 (oot

Note: Using these tools is equivalent to applying the corresponding options in the Processing Template Panel.‘

17
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Automatic phase correction

J\;

Manual
Correction -

/\’;
Auto Phase
Correction «

.
v L 1 1]

Auto Baseline More
Correction « Processing.

"1, Automatic

Options...

Algorithms

Initial Phase:

+| Regions Apply BC

Apply local phase correction in se

o Automatic Phase Correction Options

Selective
Min. Entropy
PcBc

Imported

lected Data Analysis regions, if an

y present

oK Cancel

)
\
—_—— \
~ \H'\. \

1
Auto Phase
Correction «

= |

Regions Analysis: good for most cases

Global: good for spectra without
negative and/or big solvent peaks

Selective: DEPT type of spectra with

negative peaks

Metabonomics: spectra with big
solvent peaks

Whitening: usually for 2D
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Manual phase correction

LA

Manual Auto Phase
Correction~ Correction «

i “1; Manual Correction
B Magnitude

"D’j Power

Auto Baseline
Correction « Pr

Shift+P

Phase Correction n

f1)|f2

Click here and drag mouse
up or down holding:

left button for PHO correction or
right button for PH1 correction.
(hold Ctrl key for fine tune)

50 45 40 35 3.0 25 20 15 1.0 05 00 -

S 10,0 95 90 85 80 75 A0 65 6.0 55

fi fooml_

Some processing steps (e.g. baseline correction) are not
applied during interactive phasing. The final spectrum
may differ from the provisional representation.

PHO: -141.00 2 +180 | PH1: |-4.30

Pivot Point

Position: 3.874 Biggest

Set the Pivot Point

PHO: zero-order correction (left
mouse button + scroll up/down)

PH1: first-order correction (right
mouse button + scroll up/down)

Ctrl + scrolling: fine tuning
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Baseline correction

C . 909
@ Baseline Correction al.. ? X
r

) Method

v |Bernstein Polynomial Fit | - |
Auto Baseline Parameters
Co rrection - Polynomial Order: 3
)L" Baseline Correction... B > | -regions

| . . Exclude Cuts and Blind Regi
P Full Auto (Bernstein Polynomials) cude s e e egene

Run on a Region

;",’: Multipoint Baseline Correction

QuininelH ‘ “

| Ul___. I hu

i " « Splines or Ablative: for medium base errors

I ‘U

nnnnnnn

| Get Region from Zoom

From: -1.08 .| To: |14.02 -| (ppm)

Choose a function to model the baseline:

(Bernstein) Polynomial Fit: small base errors

_
;

J 0

=l

wk
=

o Ez
=

2
T

Whittaker: For more serious base errors. Use
| with caution and make sure the bases of
' . peaks are not compromised. Use appropriate
parameter values to tune the fit

10
uw*.l_u_..__.__.._,« o

Multipoint B.C.: Manually define base points
and choose a fitting algorithm
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Multipoint baseline correction

C . 909
9
v . . .

Auto Baseline * Manually or automatically pick base points
Correction «

M Baseline Correction.. B * Double click on a basepoint again to

;L‘ Full Auto (Bernstein Polynomials) remove it

% Multipoint Baseline C cti . .
/& Multipoint Baseline Correction * Choose the best algorithm to fit the

basepoint to a baseline

* Click Apply to deduct the baseline from
the spectrum

Multipoint Baseline Correction n

EvE.@ﬂJﬁdllu@V

Clear Points | Pick Point Automatic  Pick Borders ~ Preview Apply
Free Selection RMS calculation span (points) |6

Algorithm

|Cubic Splines | - |

Delete control points by double-clicking them.
Free control points (blank boxes) can be dragged freely.
However, RMS-bound control points (backslashed boxes) follow their (locally) computed RMS
when dragged.
70 65 60 55 5.0




Referencing chemical shifts

_)_ Reference

Reference _\_ Graphic Reference

-

J_ PReference By Solvent

* Reference by entering the value

CHCI3
II.' 'ul II.' |II
.'I I', — ,'I I|
o [
) -_\\‘ B ’;,l .I\\
- r - T T T
5 7.235 : €0
10 70 7.260 7z

* Graphic Reference for 2D NMR

L

SENREE

96

ro8

100

(two clicks)

A Reference
A Graphic Reference R

#77.217 ppm, 1044021 |
T 'New: [7.239 ppm,1p1.111
104

106

108

r110

r112

rii4

@ Reference along f1 ? X
= Auto Tuning
Old Shift: 7.2599 ppm -
Range Width: |0.1000 ppm =
New Shift: 7.2600 ppm Use Absolute Values
Annotation: | CDCI3 Q
Solvent List
Name Shift (ppm) Multiplicity *
Chloroform-d 7260 | 1 |
1.560 1
Cyclohexane-d12 1.380 1
Deuterium Oxide 4790 1
Dimethyl Sulfoxide-dé 2.500 5 -
4 »
Restore Defaults Add... Edit... Delete
0K Cancel Solvents <<
96
o8
100
102
F104
106
108
F110

22
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Absolute Reference

. Applies to multiple spectra of the same sample acquired under the same conditions
. Open all spectra in the same document
. Reference the H-1 spectrum manually first

. Next choose Reference/Absolute Reference to reference all other spectra (1D or 2D)

Pages RO e "
= A _A_ Reference L
1. QuininelH ] . )
A | _A_ Graphic Reference R
Reference | _\_ Reference By Solvent
M Eﬁ\_ Absolute Reference...

Q) Absolute Reference ? X
2. Quinine13C
Use as Reference: |QuininelH: 399.972 MHz -

Spectra =

1| QuinineTH: 1H, 399.972 MHz ==100.000000 (Me4Si CDCI3, @ = 1%)
v Quinine13C: 13C, 100.582 MHz ==25.145020 (Me4Si CDCI3, p = 1%)
v| 2D-HSQC-EDITED: QuinineHSQC

v 13C, 100.583 MHz ==25.145020 (Me4Si CDCI3, © = 1%)
3. QuinineHSQC v E 1H, 399.971 MHz ==100.000000 (Me4Si CDCI3, © = 1%)
= Values...
Show in spectrum title Show in parameters table
OK Cancel

23
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Visualize your spectrum

C . 09
4 Zoom in/Zoom out (or press Z) * File Home Molecule
7 Zoom - LY
3y oom out + LELEN o
s Full spectrum (or press F) B B O . NE 4N\ __
. . . |
4 Manual Zoom in to defined ppm range Zoom Previous  Next %9
o L -7 Ju ¥ Zoom Zoom @AY
& Pan spectrum (or press P)**
= Spectrum
= Expansion — click and drag to draw an inset (or press E)
< Previous Zoom
Next Zoom .
Ml Fit to Highest Intensity (or press H)
A Fit to highest compound peak
;0 Increase Intensity (or rotate mouse wheel) J “ ’ ‘ /‘ ‘W M HI
4 I
A Decrease Intensity (or rotate mouse wheel) S U L KMJ‘J ‘Aw-hﬂf«“d”w\ b

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

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

Quinine 1H 1H Quinine

Press E, then click and drag to define the range for the inset J-\, F -
u [~ 20000
*Press Z multiple ti ] le '|| ﬂ i‘- [
ple times to toggle between horizontal/ M
vertical/ box zoom ss  f6  sa 52 so <8 ! 10000
** Press P multiple times to toggle between free/ horizontal/ i \ L somo
vertical panning l L\J al Y N

B
f1 {ppm)

24
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Change spectrum display properties

Right click on the spectrum and choose Properties to open the Properties dialog

* Change the options as needed and click Apply to verify the effects.

* Click on Set as Default to save settings for spectra opened in the future
@] Properties ? X
R =
Metadata Geometry NMR Spectrum
General Background
D Grid Color: | M
1D Opacity: 0% =
v 4, Scales v/ Title
[:_] Horizontal
— ) Font: MS Shell Dig 2 v
Tlp Use the Save tOO/ tO save the ﬁf[:] Vertical Format: |{parm, "Title"}{br}{parm,"Comment"}
q o 9 q q Peak:
properties to a file, and distribute it I le:’ ’ | posttion: e .
. . ntegrals
to other users for consistent display v T wtplts Alignment: Left .
and reporting. et
p g J&- Integrals Horizontal: 0.00% =
ﬂ Fitting Vertical: 0.00% :
,ﬁJ&\ Assignments
Q Prediction
Set as Default Restore OK Cancel Apply

25



Display of 2D spectra

For 2D NMR, there are extra properties to choose, such as:

|

oLl

n

Legend
Color Palette
Plotting Method

Contours

i |

il

L’LLLJL’LI' .

QuinineHsQC

70

80

90

r110

ri20

5
2 (ppm)

f1 (ppm)

2.96

1.60

0.92

-0.42
-0.92

-1.60

-2.96

-5.70

Bitmap Plot

Contour Plot i ~
Stacked Plot
B Whitewash Stacked Plot
A
o] Properties ? %
=-A
Metadata Geometry NMR. Spectrum
General v| Legend
D Grid Width: 4.23 mm :
1D Text Width: 12.70 mm .
v "] 2D
_u_ Palette: Red-Blue (Gradient) « | |y
=) Traces
Flotting Method: Contour -
y
M Scales Contours:
Q Horizontal Number of Positive Contours: 10 :
Yy .
Vertical Number of Negative Contours: 10 s
Peaks Scaling: 1.500
Integrals Line Width: 2.5 s
Multiplets
Assignments
Prediction
Set as Default Restore 0K Cancel Apply
Tip: You can set a line width for 2D contours
independent of that for 1D curves.

26
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Attach 1D to 2D spectra

* If available, 1D spectra in the same document are automatically attached to 2D NMR when
opened

* To achieve this manually, highlight a 2D spectrum, then drag a 1D from the Pages panel to
attach it to the 2D as an external trace

1. Quinine 1H
Drag and drop
‘ =_l J.l l “|l N\ IM_
Quinine HSQC |
2. Quinine 13C B __70
3 80
d drop i* 90
3. Quininel HSQC ] L 100
g 0 1 -
3 £
] F110 &
H o) z
__2 0 o 120
Change the Y intensity of the traces: Place the cursor on the trace _:/ I
and scroll the mouse wheel or click Ctrl+Shift+arrow keys. 71 (i} 130
Move the baseline of a trace: Shift + mouse wheel F '_140
Change the space of the attached 1D’s: Right click on the 2D 3 & |
spectrum and open the Properties dialog. P 0 L150

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
2 (ppm)
27




Basic Analysis of *H NMR

You will need to have an Mnova NMR license for this section

A : s % 1 v| peak s d v| Multiplet Labels J‘A{:} M_ - D
-L | v| Peak /es b [tiplet Boundaries

B H#
Reference  Auto Auto x od
- Picki / o A i | Multiplet Curves Integration U ‘3%

Reference eaks Aultiplets Integrals




Analyze and report multiplets of 1H NMR

*  Mnova provides two approaches to multiplet analysis:

« I Fully automatic: peak picking, integration, and multiplet analysis all achieved in a single

click, with peaks deconvolved using GSD*

« M Manual: click and drag to pick each multiplet interactively

journal or patent formats

'H NMR (400 MHz, CDCl,) § 8.65 (d, J= 4.5 Hz, 1H), 7.98 (d, J=9.2
Hz, 1H), 7.49 (dd, J = 4.5, 0.7 Hz, 1H), 7.33 (dd, /= 9.2, 2.7 Hz, 1H),
7.24 (d,J=2.7 Hz, 1H), 5.75 (ddd, J= 17.1, 10.3, 7.6 Hz, 1H), 5.51
(d,J= 4.4 Hz, 1H), 5.04 — 4.85 (m, 2H), 3.90 (s, 3H), 3.53 — 3.39 (m,
1H), 3.37 (dt, J= 5.5, 2.5 Hz, 1H), 3.14 (td, J = 7.5, 4.3 Hz, 1H), 3.08
(dd, J = 13.8, 10.2 Hz, 1H), 2.78 — 2.55 (m, 2H), 2.39 — 2.13 (m, 1H),
1.81 (q,J=3.3 Hz, 1H), 1.71 (tdt, J = 12.5, 8.2, 2.6 Hz, 2H), 1.63 —
1.54 (m, 1H), 1.54 — 1.42 (m, 1H).

) T(m
3.37 | 149
G(d) R (dd) M(m)| |0t
5.51 | 3.08 2.26 1.71 |
r@) [e@] [c@n F (ddd) H (m) ﬂ Q)] [Lm N @

.| ¢ B0 3.14 2.65 1.81

575 4.94
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In either case, you can refine the results interactively, and report them in the selected

m }[JIL,\ :* _ v | Multiplet Labels

% @ Hz |[v| Multiplet Boundaries

Auto Multiplet
Analysis i {»]
Multiplets

¥ | Multiplet Curves

*See more details about

—
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Fully automatic multiplets analysis

- © Peak Picking Options ? X
« Click #i to perform automatic multiplet analysis Me::::;m Gsp -
* By default, Mnova does the following automatically: S -
*  Picks peaks using GSD* (if no peaks were picked) and classifies their types (compound,/v Settings

Refinement Level

solvent, impurity peaks, etc.), all of which is controlled via Peak Picking Options et 1 (2 g e
ef. itting cycles

*  Groups picked peaks into multiplets and fits them to J-coupling patterns, then calculates their : S T : :
integrals, all controlled by Multiplet Analysis Options

Quantitative GSD

*  Estimates the total number of nuclides (NN), and normalizes the integrals for each multiplet* Fixed Number of Cycles =
Multiplet Manager n Improvement Cycles: 4 -
I L >
| Auto Classify Impurities/Compounds...

8.65 (d, 7= 4.5 Hz, 1H)

Defaults Advanced <<
The number of oK Cancel
. Name: A Class: d -
nuclides (NN) of the . v
) a: 8.6464 ppm - | v Auto
mUItIplet FList: |4.53 - o @ Multiplet Analysis Options ? X
7] Discard Peaks Total number of nuclides . _
i ntegral Calculation oK
Color: | Il Purple - from all the multiplets and Calculation Method:
Q C |
— rie - 4——|the number of protons in pecks . e
Normallzed.lntegral Nuclides: 1 2| e the molecule (if present) Method Parameters Restore Defaults
of the multiplet T gt 00 -1 11 Excluding: Default -
Absolute: | 90950.7 (P
v | Expert
From: 8.710 - | To: 8.567 = Minimum Area: 3.00% o
Ranges Growth Factor: |12.00 z

*Depending on the Calculation Method in the Multiplet Analysis Options, the integral of a multiple is

gicuiG U 4 /] AN Of tNE deECONvVOoIUuteEd PEUKS OF Ui AN Of tNE datd Poili VILINIT LT ung
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"

Pick multiplets manually

Manual Multiplet Analysis offers more control to the user (J is the shortcut key)
Zoom into each multiplet, click and drag to define the following:

* Peak picking threshold

* Integration region
Mnova picks the peaks in the region, fits them to a J-coupling pattern, and defines the

multiplet in the same way as in automatic multiplet analysis

m ,{JIL\ :* _ v | Multiplet Labels
clidieiel clegipeRiie iz il % @ H# [v| Multiplet Boundaries
i i i Auto Multiplet |
integration region and peak el :LLL ] .

icking threshold
P g Multiplets

|‘\ ‘l 5.63 [1418.46] |‘|
i D> 15 I‘
)
jl ‘ ‘I‘I |‘
VA AN

o
]

)

T T T T T T T T T
8.68 B.67 860 8.65 B64 B.63 8.62 8.6l 8.60

T T T T T T T T T
8.68 8.67 866 8.65 B64 8.63 862 861 8.60
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Multiplet Manager

* 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.

Add/Delete multiplet peaks -
Multiplet Manager n Navigate to the

= Previous/Next multiplet
x| el - 4 b/

Delete the current multiplet / 8.65 (d, J= 4.5 Hz, 1H) -
-« Properties of the current

= multiplet

Name: A Class: | d -

The number of protons this
multiplet corresponds to.
Changing this number affects
only the current multiplet

Use this tool to simulate

&: 8.6464 ppm = | [v] Auto
/ the multiplet

J-List: |4.53 ':D' ﬂ_'

| Discard Peaks

Color: | ] Purple - Use this tool to measure J

constant manually
Total Nuclides = 24

Normalized integral of the Nuclides: |1
multiplet. Changing it affects | — Integral: |0.91 K Number of protons in the
all multiplets molecule (if present)

| Absolute: 90950.7
Integration region of the | —" fom: 8710 *| To: la.se7 - Absolute integral of the
multiplet multiplet

M )
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Handy tools for multiplet analysis

Full View: Display the whole spectrum and zoom-in area. Drag the purple box to move to other multiplets. Choose View/Full
View to open the Full View panel, which can be docked as shown

\
Lo

L

Usuario/Dropbox (Mestrelab)/

Drafts_Temp/Products/Mnova 12/1D 1H-NMR starting guide/QuininelH_b.mnova* x

ﬁW_ﬁ Aoa JMM_A, .

4 Multiplet Manager a

Multiplet label: Click on
it to set it as the current
active one

Boiers  rerprces 2o - 23838555084
HQunine  §4% 4594y e ERERSEEERE,
e
.
/
/ —
\ ol -
573 4%
n

i . I

U 8

Multiplet bar: Use it to
split a multiplet into two,
or to change its range

_»

0 535,30 525 SN SIS 50 S S0 435 4 435 AW 475
pom) g

—
/s: 580 575 570 5E5 58 555 550 545

T

—

-~ ~ £
" x| (£ @ - 4p
o0 4.98 — 4.86 (m, 2H)
3500
Name: H Class: m -
3000
&: 4.920 ppm v| Middle
50 J-List: QA LLL| |a
. /| Discard Peaks
Color: [l Purple -
1500
Total Nuclides = 25
1000
Nudlides: 2 <) | Auto
0 Integral: 1.85 =il
Lo Absolute: 184241 Q
-
| | From: 4985 *| To: |4.856 *
| N
» ] Multiplet Manager Data Browser

/

Manual multiplet analysis: Press J, then click and
drag across peaks to define the range and peak
picking threshold

Multiplet Manager shows the properties of the
currently picked multiplet. (Double click on a
multiplet label to open it)
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Split partially overlapping multiplets (1)

3.143
3.132
3.120
3.109
3.008
3.089
3.083
3.057
3.048

Show Peak Curves to display the
GSD peaks (displayed in blue)

-

§ Report Copy Dy
o
& Q Multiplet Manager
®n| || S B 4 b
3.16 - 3.00 (m, 2H}
Name: |J Class: I
5 3.083 ppm < Middle
J-List: Q| 1L
| Discard Peaks
Color: = M Purple -
Total Nuclides = 25 (24 in molecule)
Nuclides: |2 || Auto
Integral: | 2.08 -
Absolute: 204761 Q

From:  3.165 To: | 3.000

/ 224

T
318 317 3186 3.

T T T T T T T T T
165 3.14 3 12 311 310 3.{-?'?

T T T T T T T

T
3 302 3.01 3.00 298 258 297 286 2585 284

. |

08 307 308 3.05 3.04 30
ppmy

Drag this white box to split the multiplet

into two distinct multiplets

Tip: You can also change the display of the deconvolution peak
curves in Properties Dialog > Peaks > Curve tab
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Split partially overlapping multiplets (2)

(e Nejel
] Q
A A T B = oo ™
- - - O ==} =)
Mo o e Mo ] » * f
RN V] % LE | e 4 »

3.12 (dt, J=9.1, 4.4 Hz, TH)

MName: M Class: | dt -

6: 3.120 ppm < Middle

M(d[}. .P[de- _— .
S 3 05 J-List: |9.12, 4,39, 4.39 (G IRTRIN Y

<| Discard Peaks

| i Color: | I Purple -

| ‘ ‘ Total Nuclides = 25 (24 in molecule)

MNuclides: |1 || Auto
| ‘ Integral: | 0.98 -
| Absolute: 96993.3 )

-

‘ From: | 3.185 - To: |3.075 =

U
-100

3.08 3.04 3.00 2.96 2.92 2.88 2.84
f1ppm,
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Tools to verify multiplet analysis results

o 0 0
| Q
. A R B 2L B
Go to Properties/ mmmemen me o 2| [ 2= @ - q/»
Multiplets and turn on o ik
Y 7 .
AU 83 LA Tl l ‘ 3.05 (dd, J = 13.9, 10.2 Hz, 1H)
l 9,12 13 89
l 1 4.39 |1n_21
Fay
[ T W [ 14'39 Name: P Class: dd -
_ _ _ &: 3.053 ppm < Middle
M(dl] P{dd) S » i
312 e J-List: 13.89, 10.21 Q| Ik
) o | Discard Peaks
Color;: | [l Purple -
Total Nuclides = 25 (24 in molecule)
MNuclides: 1 2| Aute
L
Integral: | 1.08 z
N Absolute: 107768 o

&

From: 3.108 - To: [3.000 =

A
A A . I
! T
= Lmu
. —O . . . . . . . . . . Use the simulation tool in the
316 312 308 304 300 296 292 288 284 Multiplet Manager to simulate
the multiplet and compare

f1(ppm
L | |




Override the multiplet results with the Multiplet Manager

Override the analysis results for a multiplet in Multiplet Manager

In this example, the multiplet was estimated to be a “qdd”. The simulated multiplet does

not agree with the observed spectrum, and hence it is wrong
Select “m” from the ‘Class’ pull-down menu to override it

[ ] [ ] Q Multiplet Manager

LINE AL E N <4

1.69 (qdd, J=10.6, 4.5, 2.6 Hz, 2H)

Choose “m” from the
drop-down menu to
override the results

.

R (add,
‘ e Name: R Class: | gdd
&: 1.687 ppm < Middle
] J-List: |10.55, 10.55, 4.48,2.64, (D [ .k
. H | | | \ ~| Discard Peaks
[_'r!ll }l Jl H Color: | M Purple

| ‘
AN

Total Nuclides = 25 (24 in molecule)
||
Ldl I Nuclides: | 2 2| Auto
lI} \ 1 Integral: | 2.11 -
A -
A Absolute: 209890 Q

» : ®— | From: 1751 | To: 1.613

]

76 1.72 1.68 1.64 1.60 1.56 152 1.48 1.44 I

Use the simulation tool
to simulate the
multiplet and compare
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Reassign peaks to multiplets

» |If a peak is assigned incorrectly to a group, use the Add Multiplet
Peak %] tool in the Multiplet Manager to reassign it to a different
[ ) ® © Multiplet Manager

rou
group _ x| [2) e - <>
» Click on the pink wedge on a peak and drag it to the multiplet label ——

» In the following example, two peaks were reassigned, forming a

different pair of doublets:
Name: G Class: d -
- o o &: 7.313 ppm v| Middle
N o o
2 r: : : : ‘: ‘: : Lcd J-List: 2.71 Q[ | |
Vi vt Y v 7.30 v| Discard Peaks
G(d) L(d) G(d) Color: M Purple -
7.31| |7.29 7.30 Total Nuclides = 24 (24 in molecule)
L
G L Nuclides: 0 2 Auto
’ ‘\ﬂ\l G i Integral:  0.46 =ie
M H | ‘H‘ Absolute: 46113 Q
‘ |
o
i H h‘ [ From: 7.339 - |To: 7.302
\ F
3‘ H \ | ‘\“ '
Vo [
LV
| \\ / ‘
/ \
_/ o\
M o
<+ <
; T T T T ; ‘ ‘ ‘ - : ‘ ‘ . S ‘
732 730 7.28 732 7.30 7.28 732 7.30 7.28
PP f1 ppm) f1ppm,

M z
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Report multiplets

* Click on Report Multiplets to report the results in a

particular journal format

* To change the journal format: Go to View/ Tables/

Multiplets to display the Multiplets Table

* Then click on Setup Report

Multiplets

x

Report Multiplets | Copy Multiplets ~| Setup Report | Delete

Hz. 2H). 1.61 — 1.40 (m. 2H).

'H NMR (400 MHz, Chloroform-d) & 8.62 (d, J=4.5 Hz, 1H),
7.95(d, J=9.2 Hz, 1H), 7.46 (dd, J=4.5, 0.7 Hz, 1H), 7.30
(dd, J=9.2, 2.7 Hz, 1H), 7.21 (d, J= 2.7 Hz, 1H), 5.73 (ddd, J
=17.1.10.3, 7.6 Hz, 1H). 5.48 (d. /= 4.4 Hz, 1H), 4.98 - 4.86
(m, 2H), 3.87 (s, 3H), 3.38 (ddq., J=13.3, 8.0, 2.6 Hz, 2H),
3.08 (ddd, J=24.0, 13.6, 9.3 Hz, 2H), 2.63 (dddd, J= 13.7,
6.4,5.1,2.2 Hz, 2H), 2.24 (tdd, J=10.3, 5.4, 2.1 Hz, 1H), 1.90
(s, 2H), 1.79 (q. J=3.3 Hz, 1H), 1.69 (qdd, J=10.6,4.5. 2.7

1 Q (m) 151 161..2 1.63
2 P(g.. 169 1.79.. 2 2.15
3 O(@ 179 182..1 1.1
4 N(s) 190 192. 2 1.95

5 M. 224 229..1 1.01

am ¥ Shift Range H's ntegra Class

m
qdd
q
s

tdd

Js

2.66,...

3.28,..

2.13,..

Auto Multiplet |
Analysis AL

3% 17 [v] multiplet Labels

@ W [ Multiplet Boundaries

@ v | Multiplet Curves

Multiplets

@ Setup Multiplet Report ?

|J. Am. Chem. Soc.

All as ranges

Pentaplets as pent

<

Multiplets as ranges
Ascending order of shifts
Ascending order of Js

| Report Js

<

Reduce 1 list
Use extended solvent names
Report assignments

+| Use HTML
Shift number of decimals: |2
Js number of decimals: 1

Fill style : Transparent

Font... Times New Roman | Color: .

oK Cancel

Ak

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

"
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GSD peak picking

¢ T T T T T
6.6 6.5 6.4 6.3 6.2

"

> When peak-picking % or multiplet analysis A is
performed, Mnova does a global spectral deconvolution
(GSD) by default, then uses the deconvolved peaks in the
peak-picking results*

» Choose to display the deconvoluted peaks (blue) and the
residuals (cyan), Peak Table using the relevant tools

TITLRA ShLSRIIIRANRRINCE3355800R0IRRRNARTIER 833
R N e o R L R R R R R RPN IS INPNPNIN B
AAGSA; KRR ARA AR R R RN S Bk By S S Enky
r600000
500000
400000
1
300000
1l |
LJ
V' | , 1200000
g I
l 1
! » | ‘ 100000
/ U 1
v, 1
- i) | YA I S I L
= e —— e | Y IL . 0

4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.21.4 1.3 1.2 1.1 1.0 0.9
f1 (ppm)

*See more details about

Peaks

Report Peaks ~ Copy Peaks ~ Setup Report ~

®

.
&1 L

Auto Peak

£
N* BB

E

v| Peak Labels

v | Peak Curves

Picking wes ¥ I
To turn on/off the
GSD peaks
A\ 4
=
e & zoe

Delete Select Peaks

4 o >
Sync From Spec  Filter Sync To Spec
ppm tensit Width Area
1 726 431.. 0.84 5359437
2 700 246 075 28324
3 752 271 086 35862
4 101 26 092 32.09

X X
Set Flags Set Compound
Type ¥ Flags
Solvent None
Solvent Weak + ...
Solvent Weak + ...
Compound  Weak

-~
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Integrate peaks independently of multiplet analysis

The peak picking and multiplet analysis described previously
both give integrals of deconvolved peaks or multiplets.
However, in some situations, e.g., polymer or complex
mixtures, peak- or multiplet-based integration is impossible,
and we will use the direct integration tools

By default, the integrals from these tools are “Sum-based”,
i.e., by summing up each data point within a range. The results
have nothing to do with the peak-picking results*

Both automatic and manual integration tool are provided

To normalize an integral, double click on the integral curve to
open the Integral Manager, and set its Normalized value to 1

—— DOUbIe C”Ck Integral Manager n

s > % 4
Ll Integral
| | P
‘ ‘ Absolute:  |85423.69 (@]
H ‘ Normalized: 1.00 «-"‘"\ Enter the
\| \ Tom: 2717 : normalization value
gl \ ;l ‘l fl

Y

Coe e From: 8.663 . To: 8.580
g

8.65 8.60 Linear Correction

_W |

I
Auto

. I
Integration JJL

o E | Integral Labels

%, [H#| v/ Integral Boundaries

62
¥| Integral Curves

Integrals

@ Integration Ovptions ? x

Integral Calculation
Calculation Method:

Sum

Integral Regions

Source:

Parameters

Algorithm:

Minimum Area:

oK

Cancel

Autodetect -

Peak Picking -

3.00 %

Defaults

Apply Automatic Integration

*Depending on the nature of the
spectrum, different integration
options can lead to significantly
different results. Be aware of the
options you are using.

—
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Integrate peaks independently of multiplet analysis

* The integration results can be displayed in an Integrals
Table, and the results can be reported from there

L':.IL u @ | Integral Labels

J,JL % H# [v] Integral Boundaries

I

Auto

* Browse, delete, change, split integrals interactively if e el
Integration UC b 4

| Integral Curves

T
735 730 725 \K?.IS

T T T T
735 7.30 72\ 720 715

Hover the cursor on the
integral bar, drag the central
white box to a basepoint and
release to split the integral

Drag the left
green box to the
right to skip the
CHCI; peak

T T T T T
735 730 725 720 715

needed
Inflegrals
* To interactively change or split an integral:
Integrals n
g B = 5
':'47/— | | Report Copy Delete  Setup
7ff/—|3 el o o T Range - Normalized Absolute -
[ ]
1 58.66.‘8.59 1.00 85423.69
Split Change 2 800.792 1.00 85044.42
—
3 750.743 112 94849.97
l‘ 4 734.7.26 1.02 86590.29
‘ ‘ ‘ ‘ ‘ 5 725.7.19 166 14136159
U | W ||‘| J ‘ 6 579.556 1.02 86785.24
{ \ { / \
UL . L-Jl’ 7 551.545 1.14 9703063
a T | T
R\ g k g g 8 498.486 2.09 177700.58 -




Why are integrals from multiplet analysis different from direct
integration? (1)

1. (GSD) Peaks-based integration when running multiplet analysis

*  When peaks have irregular shapes, Peaks-based multiplet analysis may give significantly
different integration results than regular Sum-based integration

* Inthe example below, Peaks-based multiplet analysis extracts the regular peaks but
ignores the irregular ones (that are usually) due to exchangeable protons

Q
g
RE228 ¥ N948 % 853 REBHARS S
RN \ V177 (7 12122 2500
11 :% 2000
B (dt) E (s) F (dd) H (d) K (1
7.69 2.44 2.23 1.68 1.5 | 1500
MI(s)
51 |
- / 1000
k\‘\v ~500
) I
o o o o ™M O LN
o [e)] i o o oo
— o ~ ~ - mom
T / T T T T T T T T T T T T T
7.8 77 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)
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Why are integrals from multiplet analysis different from direct

integration? (2)

[} Sum-based integration

*  When Sum-based integration is performed, all peaks are included by adding point
intensity by point intensity within the integration region

* Depending on the goal of the analysis, one must choose the appropriate integration
method

-3000
2500
2000

1500

~1000

500

~-500

T T T T 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 1.7 1.6 1.5 1.4
f1 (ppm)




Force Mnova to use direct integration results in multiplet analysis

Combine Sum-based integration [l. and multiplet analysis /i

* If direct integration is performed prior to automatic multiplet analysis, the integration
results (regions and integrals) will be preserved by the automatic multiplet analysis
routine

e Compare the results below with those in the previous two slides:

3000

1.86 HDO

223883 ¥ SRR 85 BEHAG S
NNNNN o~ NN — — - —
N | VA \/ SN S
~2500
| —
A (dt) B (M) C(m)
7.69 2.23 1.57 2000

~1000

&}\—\A« N

I I
—
o — ™M
= LN o —-500
— N~ —
T T e T T T T T T T T T T T T
7.8 7.7 2.6 2.5 24 2.3 2.2 2.0 1.9 1.8 1.7 1.6 1.5 1.4

2.1
f1 (ppm)




More Advanced Analysis
of 1D and 2D NMR

*You will need to have Minova NMR and NMRPredict licenses for this
section

(@

¢ .
13C C K-Muclei y Predict & Predict
Spectrum FE} Spectrum Prediction E‘-‘ - ation Highlight - Compare

NMR. Prediction wlation MNMR Predict & Compare

NMR Molecule
1ments  Window

Correlations
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Predict NMR spectra from molecular structures

* Open a new document (File/New) or a new page
(Edit/Create New Page)

*  Copy a structure from ChemDraw or ChemSketch, then paste
to Mnova, or open a .mol, .cdx, or .sdf file; or you can also
sketch a structure in Mnova using the Molecule Ribbon

* Select a spectrum, and click the appropriate icon from the
Predict ribbon

r0.06

—4.94[19]
~3.86 [21b]
—3.49 [25]

6.99[3]
—5.79 18]
—5.63[11]

8.80 8]
810

—762

—744

r0.04

LL JUJQJM; o

40 35 30 25 20 15 1.0 05 00

9.5

l. 1 ol .M

7.0

0.5

7

Predicted 13C NMR Spectrum

r0.4

56,08 [24]

—158.32[5]
~ 6231[12]
- —40.36[17]

r0.3

ro.2

r0.1

=
5
S
T
|

4416 [21)

ro.0

210 190 170 150 130 110 9 80 70 60 50 40 30 20 10 0
f1 (ppm)

e .

EEEE'?" -

13C HsQC ¥-Muclei
spectrum \H3} Spectrum UG Spectrum Prediction E‘.‘ d

MNMR Prediction

)
1H Prediction n
8 &8 =T @

Report Copy  Ungroup = Group MNew ) Expand

Field: 500.12 MHz

Atom 7 Value Error &
oH 4.06 ppm 1.25 pom
)1-2) 5.56 Hz 0.9Hz
¥ 2CH 5.48 ppm 0.1 ppm
iz 5,56 Hz 0.9 Hz
J{2-15) 0.67Hz 0.68 Hz
1(2-16) 8.00Hz 1.22Hz
¥ 6 CH 7.21ppm 0.1pom
1{s-10) 2.75Hz 0.48 Hz
1{5-11) 0.50 Hz 0.5Hz
J(6-15) 0.50 Hz 0.5Hz
¥ 9 CH3 3.83 ppm 0.1 ppm
(%) 5.74Hz 172Hz
W 10 CH 7.32 ppm 0.1pom
1{10-8) 2.75Hz 0.48 Hz
J(10-11) 8.31Hz 0.31Hz
v 11 CH 7.97 ppm 0.1ppm
J{11-6) 0.50 Hz 0.5Hz
J(11-10) 8.31Hz 0.31Hz hd
4 »

Tips:

1. Choose Prediction Options to change settings
2. You can turn on/off atom numbers by right-
clicking on the structure and choosing Properties
3. You can open the Prediction Table to list the
predicted shifts and J-couplings, and manually
change them 4

A separate license for Mnova NMRPredict
Desktop is needed. ‘
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Predict and compare with the experimental spectrum

C . 909
* Open a H (or 13C) spectrum on a new page [ﬂgul J ﬁ*’“&l
*  Copy the structure from ChemDraw or ChemSketch SEILE S EEEIE
Highlight« & Verify. |Compare

*  Go to Analysis/Predict and Compare. The predicted spectrum is NMR Predict & Compare

stacked with the experimental one for visual comparison

e
HC‘)\;/?T“ N;|s
I ‘H; 17

You can drag the label of a : L
x
predicted peak to change oo

its chemical shift. You can Predicted 1H NMR Spectrum |

spectrum, open the
Stacked Item Table from
the Stacked Ribbon, and
use the ‘Delete’ tool
therein to delete it

also change the predicted [ 962
J-couplings in the 1H 1
Prediction Table / 1 - = 22E1 §f ,
2
24
To delete the predicted J% ’L] '] N L|U| L l'| ‘ /Lh

QuininelH

T T T T T
9.0 8.5 8.0 7.5

| W JJLFJL'L/\_J\MLM_ :

T T T T T T T T T T T T T
65 60 55 50 45 40 35 30 25 20 15 10 05
f1 (ppm)
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Peak assighnment for multiple spectra

Mnova provides a very convenient layout and a set of tools for assigning peaks from multiple The structure(s) is

spectra to the structure shared for all
“linked” spectra

and assigned
peaks are color
coded

Full View allows you to easily
navigate among peaks

EDS

NMR

~ @ @ ® options -

. . = | The structure can

Molecule Window s x

[ - D

be shown on the
spectrum plot or
in the Molecule

Pages View
allows you to
easily navigate

Click on a peak top or a multiplet
4 label, and then on an atom to assign
it

i Window
among spectra
,,,,,, ) B
9 o
20 29 .
o rarlen The assignment
| o .
' ’7;) F(s) 18 (td) ) 37 (add) | 25" (a9 |[ 31" (td) [ 25' (e " 13 reSU|tS are |ISted
O»BVfK‘Hf[CDfV 0 6.57 5.77 2.72 2.3 1.76 133
e T e s o ergn oo
B e here. You can
a8 @ % 3 - A R
B o o s o i e o delete or change

L = o Ar e r ,/, r Avalable spacta ra: )

| Sii 5 assignments here,
J Je 4 &
» - - e and choose which
" i « rucine/DEPT

N I S J 'Av = Ttk - spectra should be
. - - o e e o linked

3 3 3 2 ERI - v3C 5630 56285633 s6.18 3

85 80 73 70 635 60 > 20 15 1o 5 4c om0 essawa ost 1001 v 6,7,10
=i » a am ER asa a0 w =
Signature: % 1 Licenses: ! DB: &

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.
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Assign a multiplet to an atom

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

G e’ Cs | N B= €7y |v] Assignment Labels HMEBC 2BC | ws
' g 20
J‘NL‘ Jl,“"" :ﬁ — v'| Assignment Qualities OES COSsY *‘E®
Auto Manual | _ Swap Deduce ] ) MNMR Waolecule
Assignment| Assignment ] Assignments v| Assign Equivalent Atoms ROESY OCSY  Assignments Window
Quick Options Correlations View

Assignments

9 HDO

v v | 2. Then click on the atom the
. 2 oH 0 .
1. In Manual assignment o \T/«g / atom to assign it to the multiplet
mode, first click on the p “ " . .
multiplet label. The cursor H%\T/ \f\;/%\f/ N o Assignments suggestions are
. ’ 5 s : highlighted by a suitable color code
will change to - R T shiie y
| :
QH
3. Assignment label is A ) i . Assignments are automatically
displayed B J / / R |/ / transferred to the other 1D and 2D
i ) spectra in your document
| L 2 |
JL,,, JL,,?, . _— J'L I ,JUL, — B J-wJIL ,,,,, J“‘\;, ,,,,,, ,4"»‘AL;,;",,,JU‘M; —
o s B BN T —
2 g z g 2 E g g

L I S S S S S I L S S S S S B s S S
6.1 6.0 5.9 58 5.7 56 55 54 53 52 5.1 50 4.9 4.8 4.7 46 45 44 43 4'2f4'(1 4.;1 3.9 3.8 37 3.6 35 3.4 3.3 3.2 3.1 3.0 29 2.8 2.7 2.6 2.5 24 2.3 2.2 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 the Analysis/Multiplet Analysis/Multiplets Boxes.
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Predict NMR and help you assign peaks

* Open a 'H (or 13C) spectrum in a new page, do multiplet analysis or peak picking as usual
* Copy a structure from ChemDraw or ChemSketch

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

* Switch to Superimposed Mode so you can assign the multiplets/peaks using the predicted
peaks as a guide

Predicted 1H NMR Spectrum

i i e,
HO\Z/E\\N./ws

Make sure the experimental spectrum 5 | nw

. . I AN AN

is the active one Ho” \i/ |/ i ,
NN
x>, §E/ 1

In Manual Assighment mode, click on a 11

multiplet label and then on an atom to
make the assignment

Blue: predicted peaks QuininetH
Red: observed peaks

D (dd)
730

14 (d) B (d) c@d)| |E@
8.62 7.95 746 7.1 1

u A “ JJL l'\

= ] = oo

L T T T S e L e S e e L B e T e e S B
93 92 91 9.0 89 88 87 86 85 84 838281807978 7776 757473727170 69 68 6.7 6.6 6564

f1 (ppm)
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Automatic assignment of 'H spectra

Open a 'H spectrum in a new page, and copy your structure from ChemDraw or ChemSketch

Select Analysis/Assignments/Automatic Assignment. Mnova will do multiplet analysis (if not
done yet), predict the 'H spectrum, and automatically assign the 'H peaks

* Automatic assignment is also available for 2D HSQC and *3C spectra

QuininelH g ’! o
I
fad&éi'?’e%?#ﬁmmﬁﬁmleQ‘*ﬂFQmES@@?R?Nﬂ 8 EEEH%RE@RHEE—HﬁBEB S%E{QEES«!\AGGFFSER:@EF‘R‘ERS$SEGGWHE
000 £ P I T P U U U L U8 U T ¥ 0 0 0 e 9 0 0 0 L R e L L L bk
=l S — RS AEAY — e S =
2 2
zw/\:" i “cﬂz
|z—-ga] 25
HO. 3 S 18
1\2/\\N/
‘ H T
N NN
WU T
]
oy, 12 M
il N
3
10 (dd) 2,25' (d) 16, 1a (ddd) m) 21'22' (m)
7.3 548 1.50
14 (d) 1 15 (dd) 24 (ddd) 1,25" (m) 9 5) 23" (ddq 18, 23 dddd) 20 (q
8.62 7 95 746 5.73 491 3‘
15 g d) 21 (tdt)
g1
o 125"
L 2 i -
s T f o 1618 1goy a2
222
‘II )
L Ul
i, L N I S
\‘l -‘[l )'\\I)I,I \II T 4 \'F\ ?I T -‘ Iq\\lgl
8 ] BRY R o 8 3 2 3 SRR
S e Son s = A o 3 03 i JEPA R
T T T T T T T T T T T T T T T T
9.5 9.0 8.5 80 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0




Display and browse assignment results

* Inthe Assignment
Ribbon, press the
NMR Assignments
tool 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), or vice versa

MR Molecule
Assignments| Window

View

QuininelH o
[14]8.625 &
BURICLLeHARRAAINARKARRERBER AN B RBRRRRNRRNAI NS0 NN BUYCEAARRRARRRRRREEBBLEHNA
03 65 < P I RIS PP PP P 1S P U LA U L U LS L LS S U S0 P 0 66 03 0 6 0 09 e e
— Assignments \ n
A B x K - W
Report Table Copy = Delete  Expand Collapse Hide
20 24 Available spectra: Linked spectra:
o E e Sy » | quinineth
| 2——23 l 25
HO 3 S8 <4
1\2/ \\N/
| we
; C/?\-/5\5/4\1516 Atom & (ppm  Min.Max (ppm_ Quality Predicte
3 q " | ]l H3 387 3.87.3.87 081
10 12 14 voc
RS
0] !\l H 730 729732 081
v 11 C
10 (dd) 2,25' (d) H 795 7.94.7.97 0.81
7.3 5.48 12
14 (d) 11 (d) || 15 (dd) 24 (ddd) 1,25" (m) 9 (s) 17N
8.62 7.95 7.46 5.73 491 3.87
{ [~ v 14cC
b e 6 (d) H 862 862863 0.5
701
v 15 C
15
H 746 7.46.7.47 0.70
10 =9 16H 307 302315 054
H 2 ] 17 N
25 A
4 v 18 C
H 263 2.59.267 051
i H" 13.07 3.02.3.15 051
\_J I l ‘ L v 19 C
i ? H 224 221.2.28 0.86 -
I14 --Ii I\\I)IH\ III T J I'F\ I’-i 4 »
& & B&S 8 = 8 =
) S —o = = pe o - ~ - e
T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0
f1 (ppm)

Tip: right-click on an atom and go to Edit Atom Data from the pop-up menu to change its label. Changed labels will be used in the
Assignments table and other relevant reports.

53



—

2D spectral assighment

C . 909

e Assign the 1D 1H peaks, and g 1 I
then assign HSQC cross \ b
peaks, or vice versa A A e

. . a1 | Quminersie 1H assignments from 1D SRR

e Assignments in one spectrum spectrum or HSQC, You al-taar-
are carried over to all other o can move dj"uitlejjﬁggl‘zgf AL e
spectra in the same shift
document. All spectra in the
same document are e i )
“correlated” by default 23 . Bod @ w

* To assign atoms in a HSQC,
press the “A” key to enter 0 ke i ’
Assignment mode. Click on = 1@ e Tgi:wﬁ\gm
an atom in the molecular ; 4 el o,
structure. Next click on the o 8 o K
cross peak to assign it* H3g/8\i/ \T/ \|1|5

I%|3Sggssignments from 10\“/12\'\‘/14
»

*By Default, Mnova automatically groups one or multiple 2D peaks into a “multiplet”, similar to 1D NMR. When needed, it is very
straightforward to manually change the size or center of a 2D multiplet, or to add a new one.
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Assigning a HMBC peak

* In Assignment mode, click the center of an HMBC peak shown below. Then click on H7 while holding the Alt key*
* In the Assign pop-up window, choose the options as shown below. Click OK to assign the peak to both H7 and C1
e COSY- and NOESY-type spectra can be assigned in a similar manner

Malecule Window g x

1
|
1. Click the center of _ JL
the peak |n \ Brucine/HMBC
assignment mode
N\ - ,
TR HC~ 2 »17/ |
1 _J LI VL [
) I\ H7-c1 ]| @ Assign 7 X
W) o R N
e aAtom7: | - B(1H): |7.696 ppm -

Already assigned (7):7.70

h ; — |’ o Replace Add © Keep Original

3. Choose ‘Keep Origina 77NN = O

for F2 to use the 1D 1H I [ "
ll‘ll £ \ 1 & Single Peak/Range

shift (instead of that from T

{
\ / Atom: 1 - 8(13€): |146.03 ppm -

2D). Choose C1 for F1,
and choose ‘Keep
Original’ to use the 1D
13C shift

Already assigned (1):146.03

Multiple Peaks

~> Replace Add ® Keep Original

Shift (130)

1[148.901

2 148,901

Atom

2. While holding Alt
key, click H7

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

M 5
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Display 2D assignments on a molecular structure

For a structure on the canvas, in the Molecule Window, or in the Compounds Table, you can choose
Graphical Props Tool to choose display properties related to the assigned 2D NMR connectivity as

shown below:

Compounds

B & % H £ Q Q
Report  Add Delete  Setup |Graphical Props | PhysChem | In Columns  RDKit
Malecule

i

) Properties

=-B8
Metadata Geometry Molecule
Atoms Bonds Arrows General
Correlation Arrows
®! Show Statically Show on Atom Mouseover
v| HMBC ROESY NOESY
M siue e | Purple e M Rred
v | COSY TOCSY H2BC
| Magenta 7 | Magenta 7 M sizte Blue

Line Width: 1.00 * | Axes Ratio: 0.80
Arrow Width: 7.00 - | Arrow Height: 20.00

Restore OK Cancel

Set as Default

-

Apply

*Don’t open the same structure multiple times. Instead, use the Compounds able to report the structure to the pages where needed
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Selective display of 2D spectral connectivities

Use the check boxes in the Assignment table to toggle the display of arrows

H
20
AN
20 % N—25 H
0 10 \2?1“""19%
3 —
H30/2\1/ N2
T g
5 /b€
Hg(g\o/fl%?/u“-ﬂr\l H'H"m‘-o
5 11\ %0 24 16
12—14
4
O
13

Assignments

%® e

Delete

Expand Collapse

%._9

Hide

SN

Setup Deduce
Linked spectra:

Brucine/HMBC
> Brucine/HSQC
Brucine/COSY
« ||Brucine/1H
Brucine/DEPT
Brucine/13C

g @
Report Table Copy
Available spectra:
Atom & (ppm)
H" |2.23
26 C 59.78
27 H 3.73
28 C 51.75
29 C 60.21
30 H 3.70
v 31 C 42.32
H' 1.76
H" |1.70
w 32 C 50.02
H' 2.72
H' 3.04
33 N

Min..Max (ppm)
2,13..2.33
50.75..59.80
3.71..3.76
51.72..51.77
50.99..60.66
3.67.3.73
42.26..42.84
1.71..1.82
1.64..1.74
49.52..50.52
2,67..2.81
3.00..3.14

Quality
0.79

0.81

0.80
-0.16
0.81
0.80
0.30
0.80
0.43
0.54

Predictec J NOE cosy HSQC  HMBC

1.48, 1... v| 22,25,27 25 v| 21, 23, 25, 28
50.02 27 7| 200, 25", 25", 31", 3...
3.03 /] 25" 26

51.08 7| 10, 25", 25", 30, 3...
62.34 30 7] 15, 31", 31"

4.44 /] 24 29 /| 8,9, 15, 23, 28, 31
41.62 31, 31" |[v] 30,32

1.90, 2... v| 3z, 32" 31 v| 9, 26, 28, 29, 32
1.90, 2... v| 3z, 32" 31 v| 9, 26, 28, 29, 32
50.89 32, 32" v 200, 20", 31, 31"
2.89, 3... 31, 31" 32 v| 20, 26, 28, 31
2.89, 3... 31, 31" 32 v| 26, 28

:
|

Uncheck here if you want to hide
all the COSY connectivities related
to H-32” on the structure




Report spectral assignments in journal format

Select Tools/Report/Assignments to report the assignment results in journal format

The report can be copied and pasted into an external document

0 Setup Assignments Report ?

Options

| Include 13C and X-Muclei Assignments
Include 13C Multiplicity

| Include 1H Multiplicity

v| Include Number of protons
Order by Chemical Shift

v'| Report Mean Chemical Shift values
Include Atom Type

| Only Copy to Clipboard

Export To File:

® Text (TSV) HTML

Decimal Places For 1H:

Decimal Places For13C and X-Muclei:

v| 2D Correlations

Format:

n ® &(n) Atom(8)

Drop Lines Without Correlation

OK Cancel

No & y(Multiplicity, J, nH) 5c HMEBC cosy

1 |- 1460 |- 374(3), B.ET(10), 7.70(T)

3 374(s, 3H) 563 146.0(1)

4 - 1490 |- 37(6), 6.57(10), 7.70(7)

6 |379(s. 3H) 56.0 140.0(4)

7 770 1H) 100.8 123 4(9), 135.8(8),146.0(1), 140.0(4)

g - 1358 |- 3.70(30), 6.57(10).7.70(7)

a - 1234 |- 1.70(31"), 1.76(31'). 3.70(30), 6.57(10).7.70(7)

10 |6.57 (s, 1H) 1055 517(28), 100 8(7), 123 4(9), 135 8(8), 146 0(1), 149 0(4)

12 |- 1688 |- 254(14"), 2.97(14'), 416(15)

14 |2.97 (dd, 17.48.5Hz, 1H) 422 48.1(23), T7.6(15),168.8(12) 254(14"), 4.16(15)

14" | 254 422 48.1(23), T7.6(15),168.8(12) 297(14), 4.16(15)

15 |4.16 (ct, 8.43.3Hz, 1H) 776 60.2(29), 64.4(17),168.8(12) 1.13(24).2 54(14", 2.97(14) |
17 402 (dd, 13.8,7.0 Hz, 1H) 644 776(15), 127 0(18), 140.4(19) 577(18) '
17" | 3.94 (m, 1H) 644 127 0(18), 140.4(19) 577(18)

18 |577 (td. 61,33 Hz, 1H) 127.0 31.4(21), 52.5(20),64.4(17) 3.04(177), 4.02(17")

19 |- 1404 |- 1.33(25), 2.50(20°), 3.57(20").3.94(17"), 4.02(17)

20 | 250 (d. 14.8 Hz. 1H) 525 26.7(25), 31.4(21), 50.0(32), 59.8(26),127.0(18), 140.4(19) 357(20%)

20" 357 (dg. 14.7,1.6 Hz, 1H) 525 50.0(32),127.0(18), 140.4(19) 250(20)

21 |- 34 1.13(24), 2 23(25"), 2 69(20'),5.77(18)

22 1301(d 4.1Hz, 1H) - 1.13(24), 2. 23(25")

23 |- 481 1.33(25), 2 23(26").2.54(14"), 2.07(14"), 3.70(30)

24 113 (k10432 Hz, 1H) 31.421) 3.01(22), 3.70(30).4.16(15)
25 133 (ck 14.42.1Hz, 1H) 267 48.1(23), 51.7(28), 50.8(26)140.4(19) 223(25") '
25" 223 (i 14344 Hz, 1H) 267 31.4(21), 48 1(23), 51 7(28), 59 8(26) 1.23(25),3.01(22), 373(27) |
2% |- 508 1.33(25Y, 1.70(31"), 1.76(317), 2.23(25") 2.50(20'), 2.72(32), 3.04(32")

27 1373(d 23Hz, 1H)

2 23(25"
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Annotate and report manually

* Annotations, such as arrows, CC/] B- 5 % oo

- Arial *112 = A ~
boxes, and text, etc. can be added HeeT . "E Ll T
using the tools in the Main Ribbon — caiing o
Quining/Quinine 1H/fid [ E— .

* The display of objects can be B0 e

22000
'HNMR (400 MHz, CDCL) § 8.62 (d, /=45 Hz, 1H), 795 (4 J=0.2Hz, 1H), T 46

P A
EobEEd%s

customized by right-clicking, and B i Lo s e e T, 2003 o

5}[):5.4-6—51'(131.11{)Els—i.m(mJH) 63 (ddd, T=126,7.1,3 0 H 7H), : Qigin

. o .32 - 208 (m, 1H). 190 183-163 15 1d.dd.dJ 124 76,57, Oraner

then selecting Properties A - e

7 Spectromeber nava

17000 8 Aufior
fh]A\CH—- 16000 ?]icwef_ ES:»'_;:
N > NS v
* Tables of Peaks, Integrals, N wo BT D
. 13000 14 Rmesver Gain e
Parameters, etc. can be opened N i
11000 17 Amquisiion Time 1.400

18 Amquisiion D= 2007-10-22T11:21:45

10000 19 Modfication Date 2007-10-22T19:41:50

. i /vl* \»/ S
by selecting View/Tables... Aromatic peaks " =

P 5000 Frequency

Contents can be reported or | e
copied to other documents A P
‘| S H‘ S — ‘J(I - Ju i .fﬂ.J‘“ . ﬂ _.'f'. thU“ ::ooo

95 80 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
1 lpm)
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Create a layout template

* Once all page objects are laid our correctly, choose View/Layout Templates/Create Layout
Template Document..., and save the layout file to disk

* The content of all page items is removed to leave a template with placeholders

* To use a layout template, open a new FID and/or molecular structure onto the template, and
it will be auto-formatted to the desired size and location

* If you have a spectrum already opened, choose View/Layout Templates/Lay Out In Template
Document... to apply a template

Text Report Specid, [Multiplets, 1H]

Name
-
v datasets Molecule
¥ " QuinineTH Texts NMR Table, Parameters, 1H]

[ fid
v 5 Quinine13C
1Y fid
T2 QuinineHsQC
[ fid

= QuinineMs.d .\

l@] sam pleLayoutTemplate.mnova

MMR. Spectrum: 10, [1H]

| 'T quinine.mol
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Open and stack multiple 1D spectra

Stack Superimpose '_ o - Adjust Stacked Autc ert  Show Select Stacked
ltems [tems i=f Extract All ltems tems MNormalizatic Order [terns Table
Main MNormalization View

g I B M M ROt ®

Pages F X 00110086-0200-caff10_PROTONg

* Open several 1D spectra L(1) caffeine3n |
in the same document b :

|

® SeleCt Some Or all Of E 00110086-0200-caff30_PROTONq
them in the Pages view —
I

2.'{_1) 00110086-0200
*  Press to stack them :

in a new page
* Change the display to d

3. (1) Caffeine.maol #1
another Stack Mode, : ‘
such as Superimposed .
mode o s 5 7

T T T

T
1 0 =1

4
f1 (ppm)

Tip: - You can also drag a 1D from a different page using the Pages view, which adds it to the current page as a new element in
the stack.

- When multiple pages are selected, you can choose the Superimposed tool to superimpose them directly.

- If you want to stack all the 1D spectra from a certain folder on the computer, select Tools/Import/Directory Spectra Stack.
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Change display properties of stacked spectra

Right click on the spectra and select Properties/Stacked:

Click here to set
the changes as
default

"

|@ Properties

=-B8

Metadata Geometry

General
() 6rid
1D
Stacked
v &2 Scales

[:J Horizontal

D .;I Stacked

®
NN Assignments

Q Prediction

Set as Default Restore

NMR Spectrum

Stacked
Stacked Angle:
Top Margin:
Bottom Margin:

Clipped Vertically

Current:

@ All:

Superimposed

Active Pen Width Factor:

Secondary Transparency:

Vertical Offset:

0.00 /

5.00 %

5.00 % \

B 300000

Hue Color

B maroon
2.00 .
0.50 -
0.000 mm .
oK Cancel Apply

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

—

Enlarge the top/bottom
margins for better 3D
effects

Check here if you want to
clip the peaks

/

Change colors of spectra

—
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Handle stacked spectra (1)

C I 99
* Click E to toggle on the Stacked Items table. To increase the vertical To decrease vertical
. . intensity of selected or intensity of selected or
[ ] .
Use this table to do the following: all spectra all spectra
= Delete spectra from the stack
. Stacked ltgfns
= Change order of the spectra in the stack
. . E /B b i =
= Change the Y-intensity of selected spectra Reporf/ Copy = Delei” InvertOrder  Setup
= Choose which ones to display X  + @ % £2
Multiply Divide Show Select Adjust Stacked Items
= Choose which ones to adjust @ Title *
{67 _00572950-05 Tegaserod DMSO (1).26.5er
16 Mis T1cale DMSO {D:\PS} {EMEASRVSAN-BRUKER} 7 [ oc
67 _00579950-05_Tegaserod _DMS0 (1), 26.ser
Click and drag here to change . *};T;;?;ng:sié -SEDT='P5} -ETEEE'ﬁggsiTJTUKER} 7 [ oc
. a7_ -15_Tegaserod | (1).26.ser
the order of a spectrum in the 14 M 4 T1cale DMSO {D:\PS} EMEAISRVSAN-BRUKER] 7 [ oc
stack 67 _00579350-05_Tegaserod_DMS0 (1), 26.ser
13 M s T1calc DMSO 4D:\PS} {EMEAISRVSAN-BRUKER] 7 L1 oc
&7 _00573350-05_Tegaserod_DMS0 (1), 26.ser
12 M & Ticale DMSO {D:1PS} {EMEA\SRVSAN-BRUKER) 7 [ oc
67_00579950-05_Tegaserod_DMSO (1), 256.5er
11 M 4 Ticalc DMSO {D:\PS} JEMEA\SRVSAN-BRUKER) 7 LI oc
67 _00573350-05_Tegaserod_DMS0 (1), 26.ser
T 10 M s T1cale DMSO {D:\PS} {EMEASRVSAN-BRUKER} 7 L1 oc
p: P . 9 -?F_EIEIEF?'SEEI-IIIE_Tnlagelserud__DIMSQ (_1}.2-5.5E|' - [ o
more advanced data analysis, A_Ticalc DMSO {D:\PS} {EMEA\SRVSAN-BRUKER} 7
such as reaction monitoring, /8' -?F_EICI5|?995l]-l]5rETnlagqser:'Eu:u DMSO (1), 96 ser — )
metabolomics, relaxation Uncheck the ones you want to ;;Tjﬁ:fgg:;i; TEJ;E;S;L Check the ones that you want
studies, DOSY processing, etc. ] rhide without deleting 7 A_Ticale DMs0 {D:\ps} {e1| to be ‘active’
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Handle the stacked spectra (2)

C . 909

H By : ._'.:-{: xN ® —
CI |Ck IAI #A Stack Options Aj‘_& AA_A x . 11 @ Q =
‘Adiust A= = Extract Active Item * E= =

Jus Stack Superimpose o Adjust Stacked Auto Multiply Divide Mode Invert Show Select Stacked
S k d tems tems B Extract Al items R Items Mormalization=  « - ~ Order « o ltems Table
tac e Main i Normalization View

Items ‘

The cursor has to be inside the blue dialogue box
* Click and drag to shift an ‘active’ spectrum horizontally
* Click and drag to adjust the vertical offset between stacked spectra
* Reset intensities
* Reset shifts
| ‘ 1 | ‘
| | Il |
. L] _ |
1 | .
| ]H.l 1

Adjust Stacked ltems n '

5%

|
|
J
4
|

¥

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 hold Ctrl for fine tuning.
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Superimpose multiple 2D

* Multiple 2D can be stacked or superimposed in the same way as 1D spectra
* Press the Shift + Up Arrow key to change the active spectrum

 Right-click on the spectrum, and select Properties to change the color of the contours for the
active spectrum

L\M TN

— ¥ taxol HMBC of taxol(2) at 305K
d6=80ms

25

3 /V 30

— m! 80 35
40
The title shows the currently J —“. ® " . & "

‘active’ spectrum [

8
z
f1 (ppm)
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70

:J a D> €
%' ’ " i ea. ° [ & - g b 7
—4L @ (&% & & [#
— @ O~ 85

90

95

T T 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
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Basic Analysis of LC/GC-MS

NOVA

*You will need to have Mnova MSChrom license for this section



Open LC or GC-MS data

[

File Home Wiew Molecule Prediction Toals Data Analysis Database Verification

Elucidation

Chemometrics

MASS

Analysis

MestReNova

Binding

Quantitation

B 5 o N W 3
I - - E b i T ~ |
. (e[ S B o) S NIk [
I~ agl O 'E Q 2G5 2 B Fio s O -
Crosshair Live Select Find Fragment MNew Show Mass Correlated Synchronize Plots == e Export
/Select ~ ¢ T Crosshair Manually lon Spectrum Chromatogram= Browser Crosshair - Visibility= "% Masses Displa; Chromatograms~
Select

= 3
L -1 Ll

File Home Wiewr Molecule Prediction Tools

Data Analysis

Database

Verification

Elucidation

MASS MestReNova

Tools  ((Analysis

Chemometrics

Binding

‘Quantitation

g 7@ @A b @ E

Lo E W A & = B M

Detect . Calculate - Elemental Relative Elemental Molecule Assign ace Baseline Align Traces

Peaks oY Deco an Peak Purity~ % Composition Composition Match ~ B8 C etel Times
Peaks Charge State Peak Purity Elemental Composition Molecule Match Traces

Assignments

* 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 raw data, or drag and drop the folder
from Windows Explorer (or Finder) into Mnova

* Mnova will automatically convert your data and pick peaks

TOF MS ES+ TIC

File Edit Vew Favorites Tools Help

50000+

Drag &

TIC dI'Op

Qack - O

Folders

_ﬂ' /'"‘Search‘[ir__ Folders| ¥ (3

L

X 8

* | Name

1100 1.449

T T T T T T T
1.5 2.0 2.5
Retention time (min)
C:\Mestrelab\P...49_07022010.raw Injection 1 TOF MS ES+ MS + spectrum 3.08

11000610 - M5 name | ~

12 150807-ACETOMINOPHEN11-00661.D

11802040

e LD

= L3 MS ChemSia
1) 150807 -ACETOMINC
I 180210-SMIX11-00¢
;_J 150807 -ACETOMINC
;_J 180210-SMIX11-00¢

(1807-ACETOMINOPHEN11-00661....

338,339 |50 MS script
20000 | MS with UV wavenumbe
675.680
Mass spectrum
10000 676|685
144.983 3391346 J. (at highest TIC)
ol o o . Details about the compatible data format:
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 140
m/z (Da)

To download the full manual of Mnova:



http://mestrelab.com/resources/ms-supported-formats/
https://mestrelab.com/downloads/mnova/manuals/MestReNova-14.2.3_Manual.pdf

Common interface for all analytical techniques

* Easily combine your MS and NMR data on the page in an Mnova document

197 21
X 2.5E+08 3.686
- T N ¢ 1
5,0 0 NN N N0 NP \WH
12 17
Il | i \ 7 2.0E+08
o i
PP N¢} 15 J -
2 3 \,
¢H
Py \§€_2/ 1.5E+08 |
1.0E+08
[Manuel_PF-00345548-0003.18.fid
JA_PROTON_WEAK CDCI3 {D:\PS} {EMEA\SRVSAN-BRUKER} 2
5.0E+07
RN A MMOOIINTMNMNATONHOONOTTIT T M ] 1.425 5 434 2910
NANTTETMMMANOCONONNONONOMAN ™ 0 -

N e SR 0.0E+00

[ 7 8 9 10 1T
Retention time (min)
D:\Dropbox\Dro...Carvedilol.raw\ Injection 1 MS ES+ MS + spectrum 3.69

1.8E+08 | 20781
A 1.6E+087
1.4E+08
7 i 1.2E+08:
} ’3.13 " 1A0E+087
8.0E+O77
6.0E+07
4.oe+o7: i
2A0E+O77 429,191
0.0E+00 ] L (
5 il § 100 300 400 500 600 700
W5 80 75 70 T 6 T §p Tk b 4k " a0 T 35 3w m/z (Da) T
A=
g - -
Note: When multiple spectral objects are opened they are loaded onto separate pages. You can copy (or cut) :q
and paste them to the same page later. .
Tip: Use the ‘Bring to Back/Front’, ‘Align’, and ‘Tile’ tools to arrange objects nicely. -z
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Browse the mass spectra

e Click = to switch to a crosshair cursor, and click S—
on the TIC to display the mass spectrum at that
retention time, or click and drag to display co-
added spectra

* Press "i_?ito change to ‘Append’ mode to add a
mass spectrum to the display

6E+07]

4E+07

2E+07]

OE-+00-]

T T
04 05 J

* Choose the Crosshair/Select drop-down menu to
display mass in different ways:
* Manual mode: Click to display a single MS, or click-and-
drag to co-add multiple MS (default) ] e
d Peak mode: Cllck on a peak to d|Sp|ay the Co—added MS w w0 w0 a0 o Mo 7o w0 s %“n‘/nznmaﬁl‘nn 200 1300 400 1300 1600 00 1800 1500
within the peak range e

4.0E+07]

* Peak (Background subtraction) mode: Click on a peak to
display the co-added MS within the peak range with the
background subtracted

3.0E+07

2.0E+07

1.0E+07

196/304
* Customized Peak mode: Customized co-added MS :
IE‘IU ZE‘IU EEIIU qélU Sél 600 700 800 EE‘IU lU‘UU llIUU lZ‘UU I;UU IQ‘UU IS‘UU 1§IUU 17‘U
m/z (Da)
I 1 1 MS + spectrum 1.04 (min.)
I == - 310.936
I ﬁ"‘ |° ID 6.0E+07-]
. .—4_ . . 5.06+07-
Crosshair | -— 14 Live Select Fir
J/ Selectrr| [ 7|7 | Crosshair Manually o 0BT
k 3.0E+07
Manual
2.0E+07-
_F = Peak 1084071 312/999
=  Peak (background subt.) 0.06-+00] :
———T T T T T T T T T T T T T T
- CLIEtCImIZEd Peak 100 200 300 400 500 600 700 800 900 }"EI/E;[I[DSIDD 1200 1300 1400 1500 1600 1700 1800 1900

" %  (Customized Peak Settings...
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Browse UV traces

e Click =t to show the MS Browser panel

* Double-click a ‘Total Absorbance’ item under ‘Traces’ to display a UV trace
* Click to add more UV traces to the display

M5 Browser
Data Source
Chromatogram - Total UV Absorbance ‘*
3.0E+07- LReIeaseTesﬁnQSEt'n,B_Mass\,OpenFiIes'-,\"Jabers MassLynx'-,Benﬂu_l1D?12_1_?_masslynx.rav\'| V i
0.600
20.54% Browser
2.0E+07-] |
IH of
Dataset
1.0E+07-]
} v Injection 1
0.210 .
L usem ) v v Functions
— R
0.0E+00-| S'I'Elf;
e
e B e e M5 ES-
01 02 03 04 05 0.6
80000 Chromatogram - Analog Trace 1 M3 Al-
Gé-lgﬂ% M5 Al+
’ N ~ Traces
1.367
60000 39.55% \ ELSD
v PDA - Total Absorbance
Chromatogram
40000 DAD
20000
. | I

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9y 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 I
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Setup MS import display preferences

It is possible to control what to display when a dataset is first opened

Choose File/Preferences, click the Mass icon, then the Setup tab

Click “+” to add plots that you want to show when a dataset is opened

* Plots can be deleted or reordered
’ [ ) @ Dialog
eC e © Preferences |
a E T ‘” vu #} % $ Plot Type: Mass Chromatogram
General  Plug-ins  Database  NMR Mass J| Molecule  Scripting  Drawing Tools Injection

| 1st 2 | Injection
General Impor( Verify |
|

Setup which data to show when loading a new mass item

Mass Function

| st < | Positive ~ Mass function of 1st < | order

st + M PC — ’ Mass Chmmmmnbmmmnmns
Creomatomyam from Trace a2 DADY x | e
DAD Spectrum from 1st biggest TAC peak % Type: ~  BPC ThlS dlalog SetS the
Mass Chromatogram
display of the first
positive base peak
chromatogram (BPC)
o in the first injection
v (highlighted in the
L Cancel oK Preferences list)
S Load... Ca OK

to be defined. Save preferences to an .ini file for later use.

Tips: Use MS Browser to see components available for display. Different preferences for different types of MS data may neeu




Example of a customized display

* Choose File/Preferences, click the Mass icon, then the Setup tab

* Define the display of the TIC, BPC, and the mass spectrum corresponding to the top four TIC

peaks, as shown below

* Open a new MS dataset, and observe the display

[ JoX ) © Preferences

e PP a Y @b

General  Plug-ins  Database NMR I Molecule  Scripting  Drawing Tools

General Setup Import Verify

Setup which data to show when loading a new mass item
1st + MSTIC

1st + MS BPC

1st + MS Spectrum from 1st biggest TIC peak

1st + MS Spectrum from 2nd biggest TIC peak

1st + MS Spectrum from 3rd biggest TIC peak

1st + MS Spectrum from 4th biggest TIC peak

Save - Load... Cancel

+

® (% |\

OK

100000+

100000
o

100000

40000

0.! 0.8§94
0.388 L
vy v

07'

C:\Mestrelab\P...-00-030-00505.D Injection 1 Function 1 (EV...12/10 05:00:03) TIC
563

01 02 03 04 05 06 07 08 09 10 11 12 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
0.563 o.§\94

0.388 0-55/L '/
R P v

A i i
L A

e A

—
01 02 03 04 05 06 07 08 09 10 11 1.2 13 14 15 16 1.7 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
56.200

0 218.000 245.200 100.00% 333.04
L70% 0.68% 0.74% 1.709
160 170 180 190 200 210 220 230 24/0 (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
56.000 186.000 100.00% 301.000
5.03% 5.75% r 1.30%
e e e e L e e e
160 170 180 190 200 210 220 230 y 2(40) 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
56.000 285.000
2.37% 184.800 271.000 100.00% 297.000 309.000 329.24
0.94% 4.51% r 1.44% 1.90% 1.129
160 170 180 190 200 210 220 230 2/40( 2)50 260 270 280 290 300 310 320 33(¢
m/z (Da
C:\Mestrelab\P...-00-030-00505.D Injection 1 Function 1 (EV...12/10 05:00:03) MS + spectrum 0.39
20.00% 271.000

3.06%  1.95%

‘ SU.TS% 282.800 293.00)
'

e e e e A B e
160 170 180 190 200 210 220 230 240 250 260 270 280 290
m/z (Da)
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Extract a UV trace at a selected wavenumber

* Double click the DAD in the MS Browser to display it

* In the New Chromatogram dialog, choose Wavelength, and enter a wavelength and a
tolerance to display the extracted UV trace

1000000+

-1000000-

04—

5000

-5000+

FDA - Totd Absorbance Chromatogram

0152

0.892 1042 |
—— |

PDA - Chromatogram 250 nm

CI.]IE

20

f
0.5

'Ii” o

15

@ New chromatogram

Chromatogram Type
Total Absorbance

® Wavelength

Range

From: | 2564.0 nm =

To: 254.0nm 2

Tolerance: 0.5 2 nm

OK

Cancel

2.0 2.5
Retention time (min)

MS Browser

Data Source

Ibuprofen\BUPROFEN_UPLCMS-T.raw| 4 ¥

Browser

il

Dataset
v Injection 1
v Functions
v MS ES+
MS + spectrum 3.24
TIC
v MSES-
TIC
v Traces
BSM System Pressure
Sample Pressure
Room Temp
(2) ELSD Signal
PDA - Total Absorbance

PDA - Total Absorbance Chromato...

3.5 4.0
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Display a UV spectrum at a selected retention time

* Double click the DAD Trace in the MS Browser to display it

* Press || for Crosshair Cursor, press and hold the Alt key, then click on the DAD
trace to display the UV spectrum at that retention time

MS Browser 0a

Data Source

Ibuprofen\IBUPROFEN_UPLCMS-T.raw| & ¥

MS + spectrum 3.24

PDA - Total #bsorbanee Chromatogram Browser
0152 1.?95 T
00000 | I
|| — _1!9‘4: | | Dataset
212 = I | |} v Injection 1
o e /v (1396226 [ 73653335706 DAD v F'unctlohr;lz <

poooo- - Tic
In crosshair cursor T v MSES- e
mode, click on the - — ' ; v Traces
. 0.5 Lo L5 %;St rtion ti [m-,l,.,}'s 30 BSM System Pressure
EMUCnN Time
PDA curve to dlsplay C\MestrelzbiP. 4% 070220 10.mw Injedion 1 UV specrum 1.40 Sample Pressure
the UV spectrumat | - J— Ficz);:réll_';%ms;;
. q o gnal
that retention time o000 ______._-—""_- PDA - Total Absorbance
1] L — o PDA - Total Absorbance Chromato...
S N UV spectrum
-40000 #
rd
7
-&DDD0- f./
Zl'.l)ﬂ 2]‘.0 Ziﬂ I;O 240 250 260 270 280 2“30 3?!‘)3 3]‘.0 3&0 IIW 3“1-0 3‘50 Jé»ﬂ 3;0 31;3 3‘.‘?0 4
Vinvelength (nm)

"
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Edit and report peak integration results

Peaks are automatically integrated when you open a chromatogram

Use the Detect Peaks ribbon icons to redetect, add, delete, or clear

peaks

Hover the cursor over a blue wedge, then click and drag the green
boxes to change the range of a peak

Or press Shift + click and drag green boxes to change the baseline of

MASS
iy \
Database Verification Ul m

Add Peaks Above Delete Peaks
Threshold Below Threshold

1.100 1.100
2.06% 3.46%
If" SHIFT+ If’
II| '.III D r a g III ]
| 1 — |

a peak
Go to View/Tables... Mass Peaks to display or report the Mass
Peaks table
Mass Peaks n
A @@
Report Copy  Setup
RT ¥ Scan Type Height Area  Total Height % Total Area % = Start time = End time
1 431 483 VB 65677.5 31849 1.52 0.67 4312 4.392
2 414 464 BV 1606553 31687.9 3.71 6.64 4.036 4312
3 390 437 BB 2279585 305894 5.26 6.41 3.787 4.018
4 375 421 BB 157293.0 3864.0 3.63 0.81 3724 3.787
5 226 253 BB 3309241.0 373467.8 76.38 78.23 2.169 2471
6 070 78 BB  376270.8 31871.3 8.68 6.68 0.631 0.862
7 012 12 BB 353362 27293 0.82 0.57 0.062 0.213
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Display an EIC for a specific m/z value

« Click A} or go to Mass Analysis/New Mass Chromatogram/Manually...
* In the New Chromatogram dialog, enter an m/z value and a suitable Tolerance

* Click OK to display the Extracted lon Chromatogram (EIC)

e

New Show Mass

TIC- E5(7) Chromatogram~  Browser
4 A Manually...
1.0E+084
1.037
it @ New chromatogram ? X
Fro f 1.307
15.53% " 27.93%
5.0E407- | ‘,‘ \ A
i I\ \
I [\ '\I OK
I & ."}"‘ Range
A J A [ From: [150.0370 m/Z -
Y st Mol X A P AL : d - Cancel
0.0E+00 - T i - o Nt —— — —
To: 150.7500 m/Z =
0.1 0_‘2 0.3 0.4 0.5 0.6 EJ{F 0.8 U{E 1.0 11 1.2 13 14 l:5 1.6 17 18 1.9 2.0 2
echa-pstel 0653 Tolerance: 0.250 %| Da ~
o
-
‘I
|
3.0E+07 “
[
|
206407+ ‘ |
\
i EIC at 195.1 +/- 0.25 Da

LOE+07 ‘ |
|

‘ Tip: You can also go to Mass
| A B Analysis/Spectrum Prediction to run a
mass prediction from a molecular formula.




Display extracted ion chromatogram for an MS peak

|Lj: 3

@raphically

: _H Manually...

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

* Next, press 'Lj: 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

50000+

15000

10000

5000

15000

10000+

5000+

TOF MS ES+ TIC

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 timemin)
TOF MS ES+ MS + spectrum 3.08

675,680

\

MS at 3.08 min

676.685

677.689
J

T T T

T T
672 673 674 675 676
m/z (Da)
TOF MS ES+ m/z 675.252 - 676.213

EIC at 675.3-676.2 Da

T T

T T
677 678 679 680

3.081

r ———
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)

C . 09
* Import one or several structuresby TIC
copying/pasting from ChemDraw, Isis/Draw " Viatched leotone
or ChemSketch, or by opening .mol or .sdf ] Cluster Chrom:t
files v [ :
* Click \ or go to Mass Analysis/ Molecule YA N
Match/Calculate from molecules @ = \ —
-t Matched Isotope
o] Cluster
* In the Molecule Match Table, click on a st
molecule to view the matching results o] H

nnnnnnnnnn

Molecule Match

D el % =
Report Calculate | View  Settings  Setup MOI MatCh ResultS

MoIéEuIe Formula ecular Weirk  Match  %atch Score  SMflilarity  MS Purity RT Scan Purity
L] e -
<

| i éC:aH;'.NO; 258157 ¥ 1.000 1.000 0.736 8.02 171 10.00%

e A
2 ! _| CzoHzaN 277,183 \VJ 1.000 1.000 0.450 8.57 180 11.39%




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/Losses and other parameters, if required

Click to run the Molecule Match again

» &lg °

1ental Molecule Predict
osition~ Match ~ -

&

=

. & Calculate From Molecules
B4  Calculate From Molecular Formula...

»  Settings...

' & View

Tip: Click the “+” buttons to add a new
adduct. Enter “+” for a radical cation.
Highlight one and click the “x” button to
remove it. Click Restore to reset to the
default or previously saved settings.

@ Molecule Match Settings

=B

Tolerance

Units: Da
For M5: 0.30
For MS/MS: 1.00

Positive Polarization

Thresholds
Score Threshold:

Matches per Molecule:

Matched Molecules per Spectrum: |1

Negative Polarization

Adducts/Losses: Adducts/Losses:
Adduct  Loss Adduct  Loss

1 H+ 1 H+

2 Na+ 2 d-

3 K+ 3 Na+ 2H+

4 CH30HH+ 4 K+ 2H+

Max Charge: 1 Max Charge: 1

Dimers

oK

Save

Restore

Cancel




Automatic trace alignment: Instrument-specific

* Align a DAD, or another trace, to a TIC using the auto-alignment settings

* Set the rules to specifically identify the instrument and apply the correct alignment

automatically

MASS

MestReNova

lucidation Chemometrics Tools Analysis Binding

Quantitation

@5 L Mk & [E]

Molecule Assign Trace Baseline  Align Traces
Match - g Correction  Retention Times
Molecule Match  Assignments Traces

l

7 Traces Auto Alignment

@ Automatic Traces Alignment

Parameters
Apply To
Traces

DAD

Offset: 0,300 min -

Ok

Cancel

@ Automatic Trace Alignment Rule
Providers

Any Provider

JEOL-FastFlight

] Bruker-Compass

[ JEOL-MsQ1000

[] Agilent-lonTrap

[ shimadzu-LCMS

D Waters-MassLynx
D Thermo-XCalibur

] AB-Datakxplorer

D Agilent-Chemstation
[ netcDF

D AB-Analyst

] Agilent-MassHunter
[ MS-Text

[ mzxmL

D Varian-Saturn

[ ] Waters Openlynx Report
D Bruker-XMass

[ ]Fsu-miDAS

D PerkinElmer

[ ] Advion Expression

Parameters
Apply To
| Traces

v DAD

Offset: 2/000 min

Rules

@) All these rules match Any of these rules match

+ /%

Instrument contains "TOF1000"
Instrument doesn't begin with "HC"

OK

Cancel




Peak purity calculation

* This shows the curves associated with the most abundant mass peaks under the selected
chromatogram peak

File Home View Molecule P

MestReNova

rediction Tools Data Analysis Database Verification Elucidation Chemometrics Analysis Binding Quantitation

+ g ? & O * <
Yy W NEE ¢ m @ F AT O
! : g SR A S ™ m v
Detect ‘. Calculate |~ Elemental Relative Elemental Molecule Assign
Peaks %Y Peak Purity . [/M Composition Composition Match ]
Peaks Charge State Peak Puri Elemental Composition Molecule Match =~ Assignments Traces
Pages B X ting guide/QuininelH.mnova* % @] Quinine1H mnova* x |4 Peak Purity Result & x ',
- £ 1 .
- i@ £
1.(1) Quinin = - - A B @ & <
> c:\usevs\usuav...og,‘usspuza.rawImecuon 1MSES+ Tl(li 0 o Report Copy  Setup
7] \ EN
510 \‘ ‘\I | “ Color m/z Abundance .
204 [ | 1 - 46214 53.38% L%
2. C:\Progran . “ | \ . ’ o
2.5%10' | | | \ =
[ | 2 - 46312 16.95% *
2.0x10" | \‘ | \ 1603
| | | \ <
’ | \ \ 3 464.14 2.35%
15x104 | | | \
3. C:\Users\U | \ “ \ ,
1.0x10™ | \-\ | Y \ Al
. | \ { \ \ i
— soaf) f“ \ ’J S~ J \\ i
Y [— — v e /AN S x
A
085 080 095 100 105 130 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 1
= Retention tme (min) & I
- C\Users\Usuar...00_0058-023.raw Injection 1 MS ES+ MS + specTum 1.53..1.71
2.5%10
5. C:\Users\U
20x1074 hes.ats
3L75%
1.5x1074
1.0x10™
s0x10] 156 06 261057 s
: Y 417
[ e G
LT (R — - .
T T T T T T hd
150 200 250 300 350 400 450 500
] 'z (02) . re
- v
Y | peak Purity Result MS Browser Data Browser

I Comp... Pa... 4

Licenses: ) DB: ¥




MESTRELAB RESEARCH

This was just was just the tip of the iceberg!

For more information:

¢ Visit www.mestrelab.com for information about manuals,
tutorials, and many more Mnova plugins

* Check Help > Contents in Mnova for help information

Email support@mestrelab.com for technical questions

Email sales@mestrelab.com for sales related queries



http://www.mestrelab.com/
mailto:support@mestrelab.com
mailto:sales@mestrelab.com

M

Mestrelab Research

chemistry software solutions
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