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« Installation and Activation of Mnova

« Opening and processing 1D "TH NMR
« Multiplet analysis for 1D "TH NMR

« Opening and processing 1D '3C NMR
« Peak picking for 1D 3C NMR

« Opening and analyzing LC-MS

« Reporting and publishing results

« Visualizing IR, UV etc.

« Saving the results

Note: This tutorial covers the NMR, NMRPredict, MSChrom & EIViS plugins of Mnova




Installation and Activation of Mnova, and General Setup*

*You will need to have Mnova Suite (NMR, NMRPredict, MSChrom, and EIViS) licenses for this tutorial.
For the Advanced tutorial, you will also need Mnova gNMR and Reaction Monitoring Licenses.




Install and activate Mnova

> Download and install Mnova from The Host ID for this computer Location of the license file
|

www.mestrelab.com/download.

@ License Manager / %
> Choose File > Help > License Host ID:

W2MFH-7CMP3152-P5L7T-33REL3JE %
Manager to open the License .
icenses
Manager dlalog State Plug-in Issued By Licensed To | Type | Issued Date |iysto Expi| Update Days | Valid Days| ¥ |~
35 €@  Mnova Verify Mestrelab Research S.L. Dr Chen Peng,... single FriSep 142018 681 681 N/A C/u
> H H 36 Q Mnova gNMR Mestrelab Research S.L. Dr Chen Peng,... single FriSep 142018 681 681 N/A C/u
It IIStS the Status Of the Ilcense 37 o NMR Mestrelab Research S.L. Dr Chen Peng,... single FriSep 142018 681 681 N/A G/l
H H H ’ 38 Q NMRPred®ct Desktop Mestrelab Research 5.L. Dr Chen Peng,... single FriSep 142018 681 681 N/A G/
activation of the plugins you've
39 o PhysChem Froperties Mestrelab Research S.L. Dr Chen Peng,... single FriSep 142018 681 681 N/A G/
H an_ &€ Plate Procesci Mectrelah Recearch S 1 Nir Chen Penn cinnle | FriSen 142018 RA1 RA1 N/SA ot
installed. You can hover the cursor : | 3
on the State icon and it will display
Service Licenses
the Status Of that plugln, State Mame Username |Id Iébu\edDate Expiry Date Operations Tenant |d Asset |d

> To activate the plugins, click the &=
button to open the Registration
Wizard (see next page)

Mnova plugin names

4 =

License iSSUEd date Support... Error Summary... Close

Days before License expires
and Update&Support
Package expires



http://www.mestrelab.com/download

>

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 click Buy to
purchase a license.

For managing campus/site/
concurrent licenses, click here.

Activate Mnova

0 Registration Wizard

You will need one or several license files to use

If you already have your
license file(s) press the
button to install it{them)

Install

MestReNova

&

If you still need to get a license file,
please select one of the following
options:

Evaluate Buy

Host ID: 7NDN1-MENSPFRV-TSEKW-J52KR4WY 5 Close



https://resources.mestrelab.com/how-to-manage-the-campus-or-floating-licenses-with-mlicadmin/

Turn on Auto Baseline Correction for 1D NMR

- =) X
Choose File/Preferences. In the NMR> Import Tab, check Baseline Correction o @O omons -
1D so that baseline correction is automatically done when you open an NMR  wa
spectrum. T

Shortcut for Preferences

Note: Automatic Baseline Correction use the default

algorithm of “Bernstein Polynomial with order of 3”, or Q@ Preferences 7 x|
the one that you used previously. Be aware of the ‘
default baseline algorithm it uses. LTJ % F_Jv ? ‘f) : I"{’_f o P ...i
. . o = | & | \
We don’t recommend to check the Baseline Correction \0 * . 4 e
for 2D NMR because It may make manual phasing Of General Plug-ins Import Database NMR MSChrom  Molecule Scripting Drawing Tools Python Publications
2D NMR sluggish. You can apply baseline correction
manually after the phase has been corrected. Drawng | fmport | Processng Save Dalafroc
Parameters
. . R | Apodization
Tip: There are many other options and settings that Jero Fillne |
you can change in the Preferences Dialog. Uinear Prediction
Apply
Drift Correction Absolute Reference
Automatic Phase Correction Automatic Apodization
[v] Baseline Correction 1D Fit to Highest Compound
T | Baseline Correction 20 v | Pure Shift FID Reconstruction

+ | Vnmr] DEPT Processing

Csv

Step Precision: |0.001000 -

Traces

| Auto Attach Traces

oK Save - Load... Cancel




Setup the resolution for publishing spectra

= =)
Choose File/Preferences. In the Drawing Tools tab, change the resolutions for o @ ®® options -
Image Exporting and Image Copying to numbers similar to something shown ru—
below.
Shortcut for Preferences
The resolution for Image Exporting is used when you © preferences 9
choose File > Save As and save the selected objects in
Mnova as a graphical image file. — 3 = P2 =
& 8P4 A Y & & 7
The reso[ution for [mage Copylng is used When you General Plug-ins Import Database NMR MSChrom  Molecule Scripting | Drawing Tools! Python Publications
copy selected objects in Minova and paste them to
another application. Image Exporting

Resolution: 400 dpi

Quality: 100 %

Image Copying

0K Save B Load... Cancel




Setup the Workspace

> |n the View Ribbon, check the Pages, Full View, Parameters, and Data Browser Views

> Dock and arrange them as shown below

MestReMNova
Home Molecule Prediction Tools Database Verification Elucidation Quantitation
‘l' @' ﬁ - |¥| Pages Well Plates || Parameters " | entire Page .
| Page Motes Rulers +| Data Browser 1,‘
Zoom Previous  Mext o es | =4 E‘ |
In N Zoom Zoom = <1 Full View Full Screen Cursor Info = T
Spectrum Show/Hide Page Zoom
e Full View
Pages & X | (8] Document 1 3
v
1. -
Document Header
Pages
View
The current Document View
-
[47
[
- Q:m

o m]

~ (D @@ options -

|3 Layout Templates ~

Templates
8 X
Data Browser g x
O 0+ =

Data Browser

[

Drag or add your dataset locatio
ns here

Parameters Data Browser | €——

Licenses: Q DB: @

- ) *®

~ (D @@ options ~

Click here to minimize
the ribbon if needed

Click here to switch
to a panel or table
docked together



>
located and click OK to add it.
>
sorting
>

Make sure you see the data files similar to those shown below

Setup Data Browser

Click “+” in the Data Browser, navigate to the directory where the sample NMR data are

Click the Settings button to turn on the display of the meta data, date and time, and enable

e

Data Browser

&

Q Add location ?
Path: Iand Templates/Training for chemists/Training courses by Chen/Training Data Sets
Label: |Training Data Sets
oK Cancel

QCD-I'—

~

MName

~ T Training Dataset

v 1D and 2D peak assignment
7 Brucine 1D and 20 NMR
Estradiol H1 and H5QC assignment
|buprofen LC-MS5 and 10 and 2D NMR for assignment
w [0 Strychnine 10 and 2D MMR for assignment
= 10
= n
W2
= 13
W4
T 16
]
1 Strychnine.mol
o] saved processed.mnova
1H NMR phase and baseline correction
Database Search
= ms
Reaction menitoring

Results

Experiment

1D-H-zg30
1D-C-zgpg30

2D-HH-CO5Y-co..
2D-CH-HSQC-E...

2D-CH-HMEBC-h...
2D-NH-HMEC-h..,
2D-CC-INADEQU...

1D-H-zg

Commi Format

Stryc..

MestRe...
Bruker T...

Bruker T...
Bruker T...
Bruker T...
Bruker T...
Bruker T...
Bruker T..
Bruker T...

Modification date

2019-11-03T20:18:18
2019-11-03T19:48:53
2019-10-20T19:3%:40
2019-10-23T22:16:33
2019-10-21T00:13:20
2019-10-31T02:13:33
2019-10-30T19:15:12
2019-10-30T19:13:12
2019-10-30T19:15:13
2019-10-30T19:13:13
2019-10-30T19:15:14
2019-10-30T19:135:14
2019-10-30T19:13:15
2012-07-16T23:51:54
2019-10-31T02:13:33
2019-07-09T18:51:21
2019-07-05T18:51:22
2019-07-09T18:51:23
2019-11-03T19:38:53
2019-07-05T18:51:27

N\

0 Data Browser Settings

View Formats

Name Experiment Comment Format Modification Date = Size

Visible Name ;Name Experiment Comment Format Modification Date Size

Visible v 3 v v v
Decimals
Horizontal Alignment Left  Left Left Left Left Left

oK Cancel




1D 1H NMR Spectrum Processing, Analysis, and Reporting

Data Browser g x
e Q+ -
MName “ Experiment

~ [0 Training Dataset

hd 1D and 2D peak assignment

Sample data —\ Brucine 10 and 2D NMR

Estradiol H1 and HSQC assignment
\:’»’ Ibuprofen LC-MS5 and 1D and 20 NMR for assignment

1.fid 1D-H-s2pul
T 2fid 1D-C-s2pul
T 3fid 2D-HH-COSY-
T Afid 2D-CH-H5GC
T Sfid 2D-CH-HMEC
T efid 2D-HH-MNOES
" Results

T Waters_UPLC-MS.raw
o My H-1 C-13 and LCMS of compound xxxx.mnova
|ﬁ ibuprofen.mol




<

1H processing and analysis:
general procedure

A\

Open the raw data

A\

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

Fourier transform

Phase correct and baseline correct

Chemical shift reference
Peak-pick, integrate, multiplet analysis

Structure verification and peak assignment

Yy VY VYVYVY

Report and publish §H3

6 7 0

3 -~ \\‘\’t:ﬁ’/ \‘a’/"m

15 | I |

/13\12/2.\3#4 OH

IH NMR (600 MHz, DMSO-dy) 5 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), | 0]
2.41(d, J = 7.2 Hz, 2H), 1.80 (dt, J = 13.5, 6.8 Hz, 1H), 1.34 s g
(d, J = 7.1 Hz, 3H), 0.85 (d, J = 6.7 Hz, 6H).

1,05 b—

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




Open a H-1 spectrum

> |n Data Browser, expand the folders Training Datasets > Ibuprofen NMR and LC-MS, and
drag the “1.fid” folder (1D H-1 spectrum) to the main window.

> Notice the H-1 spectrum is automatically processed and displayed.

» . 1 [ 6; NMR. MestReNova

File Home View Molecule Prediction Tools Database Verification Elucidation Processing Analysis Assignments Quantitation Chen'’s Tools
MestReNova

g m‘ s m % E Ml Poe ﬂﬁ J,AMB o ﬁt B 5& MU\ eee
A \G". A A Da

ﬂ x Peak Labels v| Multiplet Ranges IR 2R s ntegral Labels
Reference = Auto Peak " Auto Multiplet ) TR e Line Clean Data TH More
- Picking EE . Analysis A v Multiplet Curves | Integration J 3% ntegral Curves  Fittingy  Analysis | Analysis, Spectrum, Tools .
Reference Peaks Multiplets Integrals Fitting Advanced
Pages 8 x  [@] Document 3* x Data Browser 8 x +
- - - S
1.1
n ~ T CQ+ - _
Y
Tbuprofen 150 Name ~ Experiment
4/8/2015 _— XY
140 v Training Data Sets b
% 1H_phase_baseline 1D-H-zg 4
130 v [ |buprofen NMR and LC-MS {r\
20 P e | 1D-H-s2pul >
T Z2nd 1D-C-s2pul @

i | = 3fid 2D-HH-COSY-gCOSY

4 fid 2D-CH-HSQC-EDITED-...
1100 4N
5.fid 2D-CH-HMBC-gHMBC

l90 ¥ 6.fid 2D-HH-NOESY
5 Waters_UPLC-MS.raw
[80 ‘j ibuprofen.mol AI
. no = s ahr
= Multiple 1H spectra
60 77 Results Jt
50 @ hydrolysis - no analysis.mnova "*
40 —:—
r30 u‘x
20 =
L_/ e " 5.
| A
10 E]
4 13 12 11 10 é 7 6 5 4 3 2 1 0 -1 v
1 fi (pme m A [« »
=lL¢ ] | |

Licenses: () DB: ©




v

Verify the processing parameters
R S R

> |n most cases, Mnova processes the Tt procestnge | T nile” Comecione Conection  Corection = Processngs
Processing
spectrum automatically using the
parameters from the instrument. The
spectrum should be well-processed if O Processing Template 7 %
the original processing parameters ~. 8
were well set. The Processing Tab is for =
More Processing Analysis
you to re-process the spectrum when B o
Ime Domain requency Domain
needed. /| Phase Correction
. . Truncate Method: /mported
> Choose Processing > Processing i
Template to verify the processing e /| Baseine Corecon
Method: _Bemsz‘eé? {Doéfnamialﬁ
parameters. Make sure they look the FID Shie Exclude Garts and Bitnd Regions: fabe

Run on a Region: f5ke

same as displayed on the right.

Multipeint Baseline Correction
Frequency Shift

> Click OK or Apply to re-process the
spectrum. 7] Apodizaton

Exponential: 0.5 Hz Reverse

Smoothing

Absolute Reference
Zero Filing and LP
Proton Reference: : 400

Spectrum Size: 65536 ... = Factor: : 100.000000

Fourier Transform Reference

Protocol: None
Swap Halves: on Cuts

Mirror Image: on
Number of Cuts: 0

Apply OK Cancel




v

Change the Display Properties

> Right click* on the spectrum and choose Properties to open the Properties Dialog, view the
properties that can be changed.
> In the Grid Category, uncheck Show Horizontal, and Show Vertical, check Show Baseline

> Click Apply, and then Set as Default to apply the settings to 1D spectra opened in the future

Bl Properties

=B

Metadata Geometry NMR Spectrum

Title|
g®| General
Show Horizontal | Show Baseline

D i Show Vertical

1D v| Show Frame
v 7] scates Show Over *Starting from Version 14, double-

Horizontal Loy Light Gray M clicking changes the display to full-
Vertical U2 A 25 - spectrum if you are in the default

Peaks pointer mode.
,_|-L Integrals
hd Multiplets
;‘1_ Integrals
Fitting
Assignments

Prediction

Set as Default Restore oK Cancel Apply




Navigate in the H-1 Spectrum

> Use the Spectrum Toolbar to zoom in/out, pan, and change the Y scale (see next slide for
details)

> Use the Full View to move to different zoom in area (click or drag)

O s NMR MestReNova
File Home View Molecule Prediction Tools Database Verification Elucidation Processing Analysis Assignments Quantitation -~ Chen's Tools
o 0T B &G M- @ V| Pages Well Plates | Parometers =2 Spectrum foolbar] (. o Y
h S o - 4 —:— m Page Notes Rulers | Data Browser %Shuncuts —
Zoom Previous MNext Tables Layout
0 M- zoom zoom - d8 - [v] Full View Full Screen | | Cursorinfo 2 Audit Trail B 4 [ B Templates.,
Spectrum Show/Hide Page Zoom Templates
Full View e +
I N
[ “ ) - .l, a l L . AN
Pages 2 x ‘@ Document 3% % Data Browser e 1LY
— -~
L1 5 = m OO0+ =]
;}g‘;gﬁfgn 60 Name ~  Experiment M {’%’
55 v 55 Training Data Sets 20 @
T 1H_phase_baseline 1D-H-zg 20
50 v [ Ibuprofen NMR and LC-MS 200 <~
a5 1.fid 1D-H-s2pul 20
0 2fid 1D-C-s2pul 20
40 5 3.fid 2D-HH-COSY-gCOSsY 20 JLI
T 4fid 2D-CH-HSQC-EDITED-... 20
35 o 5.fid 2D-CH-HMBC-gHMBC 20 JAI
Ty i | ||
- M 6id 2D-HH-NOESY 20 "E
Waters_UPLC-MS.raw 20
L 25 L ‘j ibuprofen.mol 20 ,&
T Ms 20 |
20 = Multiple 1H spectra 20 I
—
is Results ) . 20 “‘1
9 hydrolysis - no analysis.mnova 200 A7
10 m
5
i ] J“, | I
1 A JoL Y U 0 o
EEA
-5
42 4.0 3.8 3.6 34 3.2 3.0 28 26 24 22 20 18 16 14 12 1.0 08 06 04 vﬁ
O fi (ppmi ™ ‘_ 4 »
v
w [ » ] | ‘

Licenses: () DB: B




Spectrum visualization tools

> The Spectrum Toolbar is visible only after you open a spectrum.
> Learn some short-cut keys by choosing View > Shortcuts

¥ Zoomin/Zoom out (or press Z) * Shortcuts O
N

Zoom out** Command Shortcut -

42 View > Full Screen F11
RS Full spectrum (or press F)

43 J\t View » Intensity > Decrease

¥ . )
- Manual Zoom in to defined ppm range 41 || View > Intensity > Fit to Highest Intensity H
’4'\
“#  Pan spectrum (or press P) *** 45 J& View > Intensity > Increase .
*  Expansion — click&drag to draw an inset (or press E) 46 |EJ ¥iewn > Pages ctri-F2
3 47 % View > Pan p
<« Previous Zoom level
43 . View > Zoom > Full Spectrum F
’» Next Zoom level ,
49 A View » Zoom > Manual Zoom M
I Fit to Highest Intensity (or press H) 50| & View > Zoom > Next Zoom ShifeRight
llI Flt tO h|ghest Compound peak 51 4+ View > Zoom = Previous Zoom Shift+Left
k . 52 t View » Zoom > Zoom In z
Increase Intensity (or rotate mouse wheel)
_Jt 53 % View > Zoom > Zoom Out Shift+Z -

Decrease Intensity (or rotate mouse wheel)
[ Crosshair Cursor (or press C) for measuring J-couplings
L~ Cut (or press X) to hide parts of the spectrum
IH - Edit Blind regions

* Press Z several times to toggle between horizontal/vertical/box zoom
** Press P several times to toggle between free/horizontal/vertical panning




M

Chemical Shift Referencing

i L |
> This spectrum uses DMSO-d6 as the _i
solvent. We can reference the chemical Reference
shifts by setting its middle peak to 2.5 ppm.
> Zoom to the DMSO peak at around 2.5
ppm. Choose Analysis > Reference, and
click on the top of the middle peak. © reterence stong 1 T
> Setitto 2.5 ppm either manually or from
the Solvent List. S'ﬂﬂﬂ 2223; Zz: Ranzztfv;:::ng.mo pom_*
Annotation DMSO-d6
Solvent List
‘ | Name Shift (ppm) Multiplicity J ((“
Deuterium Oxide 4.730 1
Dimethyl Sulfoxide-ds | 2500 | 5 | 1
3.330 1
Fthanol-dé 5.290 1 hd
4 »
‘ Restore Defaults Add... Edit... Delete
]
2.5000 | ||.|| |
\

OK Cancel Solvents <<
||
II II‘
B __-jL B

270 265 260 255 250 245 240 235 230 225 220
f1 (poml




Peak picking

_ \/{-ﬁ' J;ll % 2] v/ Peaklabels
> Click the Peaks > Options %, to verify the peak picking options. S Pm Peak Curves
Default settings are used here as shown to the right. A:tigk:’nzak A% B ... - [V Peak Ticks
> C(Click the Auto Peak Picking tool to pick all the peaks Peaks
> Using other peak picking tools to display/delete/add/change peaks
as needed.
1 o 1110 @ Peak Picking Options ? X
Tbuprofen Cé gaa _
4/8/2015 ¥ 2828 coanurnsnngyT=sraned (100 Method: = :
o NRER EEEEM RN R R Peaks Type
\ 8 - N S O e f D25
o0 Only Positive =
80 Settings
Refinement Level
70 Ref. 1 ( 2 fitting cycles )
(]
r60
Quantitative GSD
F50 Improvement Cycles: |4 -
40
v| Auto Classify | Impurities/Compounds...
30
Defaults Advanced <<
120 oK Cancel
L , H0
l _J_‘—I_O
: ; : . : . . . . : . : . : . : --10
4 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1

f1 (ppm)



Multiplet analysis

m ),J}uk :* _ﬁ | Multiplet Labels

> Click the Multiplets > Options _%, to verify the multiplet analysis S s v Multiplet Boundaries

H H H Auto Multiplet
options. Default settings are used here as shown to the right. pnalysis 4G

> Click the Auto Multiplet Analysis tool to do the multiplet analysis Multiplets
based on the picked peaks

| Multiplet Curves

1 r110
[elN=lNe]
Ibuprofen % EEE
4/8/2015 % — "o &M - @[
N 9858 TEIEEEEITSH58RRRABEN 100 | @ Multiplet Analysis Options X
— M~ I~~~ MmoamMme Mmooy N A A A A O
| —5 =L e —
90 Integral Calculation oK
g0 Calculation Method:
C(d) E (d) HI(d) Peaks . Cancel
7.09 2.41 0)85
3(7.90) 37.17)| |3(6.68) 70 Method Parameters Restore Defaults
A(s) B (d) D (q) F (dp) Excluding: |Default v
12.24 7.19 3.62 1.80 60
y J(7.88) J(7.12)||3(13.50, 6.74)
L Expert
G @) 50
1i34
J(7.14 40
30
J I J 20
L | 10
J_JL_.J — 10
iy e i o B b
8 8 8 2883
. — : . . o . : — R . ; --10
4 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1

f1 (ppm)




Multiplet Manager

> Double click on a multiplet label to open the Multiplet Manager.

> Use the tools there to verify and change multiplet analysis
results if needed. -
n.

Multiplet Manager

s
t IS o W I R 4 >
L 8 3.62 (g, 7= 7.1 Hz, 1H)
Tbuprofen I
4/8/2015 £858 30
S7RR,
Name: |D | Class: |q -
25 B: 3.6194 ppm > | [v] Auto
JList: [7.18, 7.14, 7.14 | Q- I Wl
v| Discard Peaks
20 Type: | Compound v
Color: | [l Purple v
D (q)
3.62 : —
o " Total Nuclides = 18
Nuclides: |1.00 o m#

Integral: |1.02 .

Lo | | Absolute: (P
The simulated quartet rom ez 2| Tor w7

1.01

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
378 376 374 372 370 3.68 3.66 3.64 362 360 3.58 3.56 3.54 3.52 3.50 348 3.46 344 342 340 3.38 336 3.3¢4 332 330 3.28
fL (ppm)



Multiplet Manager

> Double click on the spectrum to open the Properties
dialog.

> Choose Multiplets, and check J's Tree to display the J-
coupling tree for visual verification of the multiplet (@ Propertes —
analysis results.

| P .

1 Metadata Geometry NMR Spectrum

Ibaugrnnfen PR i [ rwe .

4/8/2015 iddg 2 g®| General General
o p
SN

D Grid | Follow Peak Visibility Rules

1D Opacity Factor: 40.0% .
7.14
hd Scales v| Multiplet Labels
7.12
@ Horizontal Font: MS Shell Dig 2 -
742 Vertical Background Color: White - -
Peaks Label: Name (Category) / Shift -
Integrals Line Width: 25 > Position: 50 % :
D(q) o Multiplets Shift Decimals: 2 Z | 1s Decimals: 2 :
J(37.6122) v| Show Box
- Integrals g
v| I's Tree
Fitting
: Font: MS Shell Dlg 2 hd
n Assignments

- o Position: 10 % > | [v] show Label
Prediction

|
Set as Default Restore oK Cancel Apply

N

— — = — - to

1.014

T T T T T T T T T T T T T T T T T T T T T T i T T T
3.78 376 3.74 3.72 370 3.68 3.66 3.64 3.62 3.60 3.58 3.56 3.54 3.52 350 348 3.46 344 342 340 338 336 334 332 330 3.28
f1 (ppm)




Verify the number of Hs

> QOpen the Ibuprofen.mol file from the Data Browser.

> Note the number of protons from multiplet analysis vs. that from the Multiplet Manager B
structure ® [ )\ [ - 4 p
0 ® - 3.62 (g, J= 7.1 Hz, 1H)
Thuprofen $ £E .
. . . L L |
Name: |D | Class: |q -
CHay 100
9 B: 3.6194 ppm 2 [v] Auto
L] T 8] . J
o Chy P N % FLst: [7.18,7.14,7.14 |- W
1[ ‘ | v| Discard Peaks
12 2 4 OH
Hac/ \“‘1—-/ \3'//’// 11 &0 Type: |Compound -
1=
] ] B (co F (dp) Color: | M Furple | - |
7.08 1,80 7o
17.50) J(13.50, 5.74) Total Nuclides = 18 (18 in molecule) @
B () D (g E@) G (d)
;‘2(;}4 7.19 362 241 1.34 Leo Nuclides: [1.00 o] m#
: 3(7.88) X712 | pEan | 69 |
@ . Integral: |1.02 KR
L | oo a
4
| | From: |3.652 | To: 3.587
I 30
h 20
1
L BU]
|
1 |J . J[ B Y| PO N R | 7
L g T SRR
a Qo = = = o o
s 2 2 SE= R 10
4 3 12 1 1 3 s 7 j 5 4 3 2 1 0 4
fi (oom?



Report the multiplets
J 1o )UL-\ R 09 [v] Muttiplet Labels

> Use the Multiplet Table tool to display the Multiplets Auto Muliplet » BB m% [v] Muttiplet Boundaries
Table. Analysis I {a) v| Multiplet Curves
> Click Setup Report to change the reporting format Multiplets
> C(lick Report to report the multiplets texts
@ Multiplet R... ? s

. Am. Chem. Soc.

Multipleuﬂ ﬂ ﬂ, 1. Nat. Prod. [~
n Angew. Chem. a
@ @ @

?
e . Y - X 1. Med. Chem.
| Report Multiplets = Copy Multiplets = Setup Report = Set Type Filter J. Nat. Prod.
. . _ _ _ Japanese Patent
HNMR (600 MHz, DMSO-d;) 6 12.24 (s, 1H), 7.18 (d, J=8.0Hz, 2H), 7.09 (d,J=7.9 Organometallics
Hz, 2H),3.62 (q,J=7.1Hz, 1H), 2.40(d, J= 7.2 Hz, 2H), 1.80 (dp, J=13.5, 6.8 Hz, 1H), Polyhedron
1.34 (d,J=7.1 Hz, 3H), 0.85 (d, J= 6.7 Hz, 6H). $§§ahedmn
Tetrahedron Letters i
Shift Range H's Integral ~ Class J's Type Method | Use Extended Solvent Names
2.24 1;;3 B 0.00 s Compound Peaks | /| Report Assignments
2 B(d) 718 ;fg - |2 2.03 d 795  Compound Peaks ' Shift Number of Dedmals: |2 -
711 ! Js Number of Decimals: |1 =
3 C(d) 7.09 o 2 1.98 d 7.94 Compound Peaks
7.07 I Fill Style: Transparent ~
4 D(q) 3.62 :g: b | 1.02 q ;ﬁ' Compound Peaks
242 ' | OK Cancel
5 E(d) 2.40 2.38 - 2 1.97 d 7.17 Compound Peaks
1.85.. 6.75,
6 F(dp) 1.80 oo 1 1.06 dp 6.75. Compound Peaks
1.36 .. 5
G(d . . .
7e@ s R0 s 2 4 7. cmoend Pl | I NMR (DMSO-dg, 600 MHz) § 12.24 (1H, s), 7.19 (2H, d,
0.87 .. (T - —
g H{d) 085 083 6 5.97 d 6.66 Compound Peaks J=79 Hz)’ 7.09 (2H’ d’ J=79 Hz)’ 3.62 (1H’ a, J=7.1 Hz)’

' 2.41 (2H, d, J=7.2 Hz), 1.80 (1H, dp, J=13.5, 6.7 Hz), 1.34
(3H, d, J=7.1 Hz), 0.85 (6H, d, J=6.7 Hz)



Publishing a spectrum

) Properties ? X
> To publish the spectrum on a black and white journal, —_
double click the spectrum to open the Properties Dialog, e Geomety [ R Gpedu
and set the 1D properties to as shown on the right. " (Rlommd |
. Style: Line -
> Choose other properties to display, such as the peak labels, G"d Color: B ok -
. . 1D . " -
multiplet labels, integrals, etc. v &2 Scles Line Width: 10 :
H [:] orizontal
> Copy the spectrum and structure objects and paste them to ﬁcﬁ I“
other documents, such as MicroSoft Word or PPT. J@eaks
ﬂ\ntegrals
libuprden v m Multiplets
4/8/2015 E %% % % E _fk Integrals
I e : Kﬁt‘ting
CHy J?L Assignments
cH O | Q Prediction
COH |
H,C
Set as Default Restore 0K Cancel Apply
1
|
Ii '
Lo , ,

3
1 (ppm}




Display the parameters

Parameters =
Ao B %

Report Copy  Setup  Customize

> Check View > Parameters Table to display the Parameters
Table, and report the parameters on the spectrum.

Manually resize the text box to similar to as shown below. Parameter Value -
> Report the multiplets and resize the box to as shown below. 1 . C:/Mestrelab/Projects/MarcommjLiter...
2 Title 1
Ibuprofen
3 Comment 4/8/2015
T aoa - .
ThuprcFen SEEE 4 QOrigin Varian
4/gf2015 g 2EZE8 FENOEESEOCHINEERARE i
5 bt AHEaREnEEEREARAANES - Pramatar vahe
[ Y LAY e 2 Fi Name @ Mesrelaby Projecs/
e e o barmencs 5 Owner
Drocs/ Samiple and
CH, Templates/ Training for
chemists/ Training )
o S T 6 Site
and LGMS 1.fid/ fid
CH3 2 Tite 1
oH 3 mmene el 7 Instrument vnmrs
HaC
4 Origin Varian
5 Owner 8 Author
|' =M
7 Instrument wnmr's
& Auhor 9 Solvent dmso
| 9 Solwent dmso
| 10 Temparature 25.0
- 11 Pulse Sequance s2pul
I o 18 10 Temperature 25.0
13 Probe Imm_cokd_HN_PODL
m 14 Mumber of 1
Sca
“ e 2 11 Pulse Sequence s2pul
16 Rel ation Delay 10000
| 17 p.|92'l’;l:‘.h 3.0000
‘ 18 pmon 12 Experiment 1D
‘I 19 Acquisition Time 1.7039
I ] 1 20 Acquisition Date 2015-04-08T10:34:36
L A 2t Vodificion. - 2015-04-08T15:46:04 13 Probe 3mm_cold_HCN_P001
(=] r-g--] - [} ™o 22Gess
= =5 =} = 253 23 Specromms 5976
‘ . . ‘ - - ; ; ; . - - : : Freguency 14 Number of Scans 1
4 13 12 11 10 9 & 7 6 L] 4 3 2 1 0 -1 24 Specwal Width  9615.4
1 (ppm) bi1 'l;;:.st -1193.6
Ny
H NMR (DMSO-o, 600 MHz) 5 12.24 (1H, 5), 7.19 (2H, 4, J=7.9Hz), 709 (2H, d,J=T9 Hz),3.62 (1H, ¢, J=T.1 Hz), 241 2H, 4 16M.cla.2q 1H 15 Receiver Gain 24
J=72 Hz), 180 (1H, dp, J=13.5,6.7 Hz), 134 (3, ¢, J=7.1 Hz), 0.85 (6H, 4, J=6.7 H) 27 Acquired Gze 16384
_ZBSpecrélEne 65536
16 Relaxation Delay 1.0000
w
17 Dulen WWidth 2 Annn




Create a layout template

o

> Click on View > Layout Template and choose Create Layout

. . Layout
Template to save a layout template. You can edit it. Templates.,
> Choose File > New and open the H-1 spectrum again, and Lay out in Template Document...
choose View > Layout Template > [Saved Template Name] Apply Processing Template
to apply it. Layout Template Options...

Create Layout Template Document... C:

©

Layout
Templates,

Molecule

Lay out in Template Document...
Apply Processing Template
NMR Spectrum: 1D, [1H] Layout Template Options...

NMR Table, [Parameters 1 C:/Users/chenp/Desktop/template.mnova <:

Create Layout Template Document...

Tip: Mnova uses all pages in the
document to create the layout
template. So if you have multiple
pages, make sure you delete the

Text: Report Special, [Multiplets, 1H] unwanted ones before creating the
layout template.



More about H-1 processing

There are several other 1D H-1 NMR spectra in the
tutorial datasets that you can use for practice.

When the spectrum is more crowded and has more
artefacts or impurity peaks, you can also use the
manual multiplet analysis tools to have more
control.

There are many other ways to correct the multiplet
analysis results, such as splitting and assigning
individual lines to different mulitplets. See File >
Help > Contents > Analysis Tools > Multiplet analysis
for more details.

If you start the auto multiplet analysis without any
peaks, it will do a peak picking automatically

Integration is always done automatically during
multiplet analysis. If you do manual integration
before multiplet analysis, the integration regions
will be used for multiplet analysis, and the
integration values will be retained as the integrals
of the resulting multiplets.

Auto Multiplet
Analysis ok ¥| Multiplet

J 5
MR

% 0H [Fa | ¥ Multiplet Ranges

Multiplets

Hide

@ MestreMaova Manual

G m & B

Back Home  Print  Options

Contents Index Search Favorites

@ Irtraduction
m Installation Guide
@ Mnova 14.1
e Fast Visual Guide to process routing 10-NMR datasets
@ Fast Vizual Guide to process routing 20-NMR datasets
@ The Mnova interface
@ Processing Basics
= (A Analysis Tools
@ Chemical Shiftt Referencing
@ Peak Picking
Q Integration

ultiplets analysis
Multiplet b anager
@ Using GSD for multiplets analyzis
@ Sefting multiplets
How to resolve overlapped multiplets?
@ Multiplets Table and Reports
@ Multiplet Analysis options
Multiplets Properties
@ Importing spectral data from literature to synthesize a spectum




1D 13C NMR Spectrum Processing, Analysis, and Reporting

Data Browser g x
e Q+ -
MName “ Experiment

~ [0 Training Dataset
v [0 1D and 2D peak assignment

Sample data Brucine 10 and 2D NMR

T5 Estradiol H1 and H5QC assignment
v [0 Ibuprofen LC-MS and 10 and 2D NMR. for assignment

\» 1.fid 1D-H-s2pul
T 2fid 1D-C-s2pul

T 3fid 2D-HH-COSY-
T Afid 2D-CH-H5GC
T Sfid 2D-CH-HMEC
T efid 2D-HH-MNOES
" Results

T Waters_UPLC-MS.raw
o My H-1 C-13 and LCMS of compound xxxx.mnova
|ﬁ ibuprofen.mol




Open a C-13 spectrum

> |n Data Browser, open the C-13 spectrum of Ibuprofen by dragging the “2.fid” folder to

the main area.

»rREE o E-

MestReNova

NMR
File Home View Molecule Prediction Tools Database Verification Elucidation Processing Analysis Assignments Quantitation Chen's Tools
A E = Peak Curves m ﬂ,\ ®” Multiplet Boxes ﬂi}_ IA e ntegrals tf;a# ,0 _& Mj‘\ ces
- ﬁ :* fs V| Peak Labels L B e v| Multiplet Ranges B X ntegral Labels ‘ B R
Reference = Auto Peak % Auto Multiplet r ) Auto e Line Clean Data 1H More
- Picking A . Analysis 3L V| Multiplet Curves  ntegration JC 3 ntegral Curves | Fitting» Analysis = Analysiss Spectrum. Tools v
Reference Peaks Multiplets Integrals Fitting Advanced
Full View 5 x +
‘ S
S T | S S N W R N .
Pages 8 x @ Document 3* X @ Document 14 X Data Browser X AN
HOTH 2 B o0+~
Thuprcien 26000 {v\.
e Name 7~ Experiment M +
[ v [ Training Data Sets 20 E}
2000 5 1H_phase_baseline 1D-H-zg 20
Zz v T Ibuprofen NMR and LC-MS 20 4
[ome T Lfid D-H-s2pul 20
Yy
o /l 2.fid D-C-s2pul 20
// 0 34id 2D-HH-COSY-gCOSY 20
y T afid 2D-CH-HSQC-EDITED-... 20
5 51id 2D-CH-HMBC-gHMBC 20
14000
‘/ 5 afid 2D-HH-NOESY 20
12000 5 Waters_UPLC-MS.raw 20
0 ibuprofen.mol 20
F10000 = MS 20
5 Multiple TH spectra 20
000
7 Results 20
oo @ hydrolysis - no analysis.mnova 20
000
Faoon
0
2000 - 4 >
230 20 200 200 19 180 1M 180 150 M0 130 12 10 100 S0 0 A £ 0 4 30 20 1 10 s
1 (ppm) ‘ |
v
w || 4 » ] Multiplet Manager Multiplets Data Browser Peaks
Licenses: O DB: ©
[ - cosmm)




Verify the processing parameters

> Choose Processing > Processing
Template, and set the parameters
similar to the ones shown to the right.

> Click OK or Apply to re-process the
spectrum.

2
Thuprdfen
482015 15000

14000

11000
10000
[-3000
8000
[-7000
6000
5000
4000

|-3000

2000
1000

(1000

230 220 210 200 150 180 170 150 150 140 130 120 110 100 9 80 M &0 S0 40 30 20 10 0 10

¥ on o1
IO

'I‘" FT1 -
Processing  Advised
Template = Processing«

b 4 g

Apodization Zero Filling

Vs

Manual

Auto Phase  Auto Baseline

Maore

and LP  Correctionw Correction- Correction = Processinge

Processing
Q Protessing Template ? X
-8 El
f1 More Processing Analysis

Time Domain

Truncate

Drift Correction

FID Shift

Frequency Shift

/| Apodization

Exponential: 2 Hz

Zero Filling and LP

Spectrum Size: 65536 | ...

Fourier Transform

Protocol: None
Swap Halves: or
Mirror Image: on

Frequency Domain
/| Phase Correction

Method: imported
PHO: 70.4187
PH1: -23.8171

/| Baseline Correction

Method: Whittaker Smoother
Median Filter: Avfodetect
Smooth Factor: Aufodetect

Smoothing

Absolute Reference

Proton Reference: : 599.76
= Factor: : 25. 145020

Reference

Cuts
Number of Cuts: 0

Apply OK

Cancel




> This spectrum uses DMSO-d6 as the
solvent. We can reference the chemical
shifts by setting its middle peak to
39.52 ppm.

> Zoom to the DMSO peak at around 39
ppm. Choose Analysis > Reference, and
click on the top of the middle peak.

> Set it to 39.52 ppm either manually or
from the Solvent List.

Chemical Shift Referencing

‘__‘J

A

Reference

© Reference along f1

Old Shift: 39.9239 ppm
New Shift: 39.5200 ppm

Annotation |DMSO-d6
Solvent List

- Auto Tuning
~] | Range Width: |0.1000 ppm =

Name

Cyclohexane-d12

éDimethyI Sulfoxide-d6

Cooseo | 1|

Shift (ppm) Multiplicity J“
26.430 5

Ethanol-d6 56.960 5
17.310 7 v
4 »
Restore Defaults Add... Edit... Delete
Cancel Solvents <<




Peak picking

_ éon' _HI, L % {2] | Peak Labels
> Click the Peaks > Options %, to verify the peak picking options. S 2w T
Default settings are used here as shown to the right. A:ti?kr':;k A% PR oo - (V] peak Ticks
> C(Click the Auto Peak Picking tool to pick all the peaks Peaks
> Using other peak picking tools to display/delete/add/change
peaks as needed.
5 @ Peak Picking Options ? X
Ibuprofen = .
4/8/2015 o L &9 § 15000
& E:E E\? 1‘3 Method: GSD ~
. 14000 Peaks Type
13000 Only Positive -
12000
Settings
11000 Refinement Level
10000 Ref. 1 ( 2 fitting cycles )
I 9000 .
8000 Quantitative GSD
7000 Improvement Cycles: |4 -
6000
5000 | Auto Classify | Impurities/Compounds...
4000
Defaults Advanced <<
3000
I | 2000 OK Cancel
1000
J L_ S I — Y
--1000

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)



Report the C-13 peaks

iF

z;", .LI'\. . | Peak Labels
> Use the Peak Table tool to display the Peaks Table. : * 50 T T
. . Auto Peak
> C(lick Setup Report to change the reporting format picking \* B8 ... ~ [v] Peak Ticks
> C(lick Report to report the multiplets texts Peaks
ﬂ ﬂ - @ setup PeakR..  ?
Peaks
— = |
) ful % S 3. Am. Chem. Soc. -]
Report Peaks = Copy Peaks = Setup Report ~ Select Peaks ] .
. . N Ascending order shifts
<4 - | 2 e £ ) ;
Sync From Spec  Filter SyncTo Spec | Set Flags Set Compound — Mew Spectrum Ascending order of Js
3C NMR (151 MHz, dmso) § 175.51, 139.57, 139.37, 138.52, 138.31, 128.99, 127.13, 4433 /| Only report compound peaks
4427 4006,3994 39.80,39.66,39.52, 3938, 39.24,39.10, 29.66, 29.54_ 22 20, 18. 5 Report 13C assignments
Report 13C multiplicity
ppm *  Intensity ~ Width Area Type Flags  Impurity/Compound  Annotatio
: : V| Use Extended Solvent Names
1 ¢ 121724 2.62 15557.91 Compound None
Number of decimals: |1 -
2 139.573 22764 2.69 15608.00 Compound None Fill style - T
3 139.370 315 3.08 242.55 Compound None 2D
4 138.519 2166.9 2.84 15695.62 Compound None Report as points
/| Report f1
5 138310 214 3.87 248.92 Compound None
| Report f2
§ 128.980 83217 2.79 66123.47 Compound None
7 127.134  8660.0  2.80 65849.02 Compound None hd 0K Cancel
4 »

13C NMR (151 MHz, DMSO-d;) 6 175.5, 139.6,
138.5,129.0,127.1, 44.3, 44.3, 29.7, 22.2, 18.6.



Multiplet Analysis

., ﬂ\ o* {E v/| Multiplet Boxes

> Alternatively, click Auto Multiplet Analysis to group the C-13 & B «ss V] Multiplet Ranges
Auto Multiplet

peaks as “multiplets”* Analysis e

Multiplets

/| Multiplet Curves

2
Tbuprofen
6000 4/8/2015

34000

32000

——139.57
175 51

30000

139 57
L3
152

5000

1
by —13852

—

(28000

~128.99
=174

4000 \l ‘
138.57 ||138.52 3000 24000
|

22000

2000

20000

C(s) G () K (s)
138.52 44,27 22.20 18000
F(s) f) L( L
12714 44.33 18. 57 16000
14000
128 99
r12000

, 10000

T

T T T T T T
142 141 140 39 138 137 136
f1 m)

This small peak is automatically

[-8000

6000

]
excluded from the multiplets and 4000
categorized as an impurity peak “ F2000
(displayed in gray). Lo
Y
ZEID 2‘20 ZiD 260 IQID 18‘0 lilfD 1éﬂ ISID 14‘0 13“0 1‘20 liﬂ 1DID Qb SID 7‘0 ﬁID SID 4ID 3‘0 ZID 1ID D‘ 1ID

f1 (ppm)

*This process will ignore very small C-13 peaks typically corresponding to impurities. Although C-13 spectra are often acquired as proton
decoupled, and hence the C-13 peaks are singlets, there can be exceptions when, e.g., F atoms are present in the structure.



Report C-13 “Multiplets”

m ﬂ\ :* {E v/| Multiplet Boxes
> Display the Multiplets Table, set up the format for the " % [ «ee ~ ] Multiplet Ranges
. Auto Multiplet e
reporting Analysis a4 v| Multiplet Curves

> Use the reporting tools to get the list of multplet information

for publication Multiplets

@ Setup Multiplet Report ? X
Multiplets n [3. Am. chem. Soc. []
General
T 1? 4
@ ‘D C‘ MW . Y & | Use extended solvent names Pentaplets as pent

Report Multiplets = Copy Multiplets = Setup Report = Set Type Filter :

C NMR (151 MHz, DMSO-ds) 5 175.51, 139.57, 138.52, 128.99, 127.14, 44.33,
44.27,29.66,22.20, 18.57.

Add assignments

Chemical Shifts

Ascending order

ber of d Is:
lam ™~  Shift = Range H's Integral Class I's Type Method tumber of decmals z =
Show As Ranges
1 A(S) 7551 1756.. |1 0.52 s Comp... Peaks o 2] Only Muttiplets (m)
2 B(s) 139.57 1396.. 0 0.50 5 Comp... Peaks
¥| Report Js
3 C(s) 13852 1386.. 0 048 s Comp... Peaks fezing S
4 DE 12899 129.1.. 2 215 s Comp... Peaks Mumber af decimals: |1 S
| Reduce J list Add assigned coupling atoms
5 E@ 12714 1272.. 2 2.10 s Comp... Peaks
Appearance
6 F() 4433 444201 1.15 5 Comp... Peaks v] Use HTML
7 G 4427 4438 .. 1 1.20 s Comp... Peaks Font... Times New Roman | color: [Jll
8 1(s) 2966  29.74.. 1 109 s Comp... Peaks Ikl Tiznsparend
9 Ki(s) 2220 2229..3 260 s Comp... Peaks e —
10 L(5) 1857  18.69.. 1 117 5 Comp... Peaks

13C NMR (151 MHz, DMSO-d;) 6 175.51, 139.57, 138.52,
128.99, 127.14, 44.33, 44.27, 29.66, 22.20, 18.57.



M

Verify the structure by predict and compare

oy
> Make a copy of the C-13 spectrum (Ctrl-C and Ctrl-V in the Pages View). M
> QOpen the Ibuprofen.mol to bring in the structure to the C-13 spectrum. Predict
> Choose Predict > Predict Compare. Compare
Fredeid T3 Spaci -
Pages 5 x
L1 - P :
A
H32/13\1 AN H ' 1 :
22 | |

3. (1) Predicted 13C NM

T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 1AM 160 150 140 130 120 110 100 S0 a0 70 &0 50 40 30 20 10 o -10
f1 (ppm)

Tip: if you want to delete the predicted C-13 spectrum from the stack, choose Stacked > Stacked Items Table, and use the Delete tool in the
Table to delete the predicted C-13 spectrum.



v

More about C-13 processing and analysis

> There are several other 1D C-13 NMR spectra in the

"I’- Mo E Peak Curves
tutorial datasets that you can use for practice.

_K: & i'j +| Peak Labels
Auto Peak

Picking N® B . ~

Peaks

> When the spectrum is more crowded and has more
artefacts or impurity peaks, you can also use the
manual peak picking tools to have more control.

> You can also do multiplet analysis for the C-13
peaks, especially when you there are F-C couplings,
and report the results from the Multiplet Table.




LC/MS Processing, Analysis, and Reporting

Data Browser g X
©@Q+ -
MName “ Experiment
~ [0 Training Dataset
v [0 1D and 2D peak assignment

Brucine 1D and 2D NMR.
Estradiol H1 and HSQC assignment

v Ibuprofen LC-MS and 1D and 20 NMR for assignment
T 1fid 1D-H-s2pul
T 2fid 1D-C-s2pul
T 3fid 2D-HH-COSY-
T Afid 2D-CH-HSOC
Sam p I e d ata = sid 2D-CH-HME(
_\ T 6fid 2D-HH-NOES
"0 Results

\"P T Waters_UPLC-MS.raw

o] My H-1C-13 and LCMS of compound xcocmnova

7 ibuprofen.mal




Open the LC-MS data

> |n Data Browser, open the LC-MS data Ibuprofen (low resolution data acquired on

Waters).

> The PDA, TIC and the mass spec at the highest TIC peak are displayed.

Prediction Tools

Elucidation

Mes...

MASS

Chemometrics Tools Analysis uantitation

o -
(™ =] Q T4
Crosshair . Select  Find Fragment New Show Mass mp Export
7select = (% HZ Manually lonSpectrum  Chromatogram=  Browser Chromatograms Chromatogramse
Select View Compare Export
Pages #x| & Document 1% = Data Browser 8 x
1.1 = = Q0+ =
C\Users\chenp...rs_UPLC-MS.raw| Injedtion 1 PDA - Total Absorbance Chromatogram
H - 1 20 Name ~ Exper
fre) =
— ' ~ B Taining Datasct
~ [ 1D and 2D peak assignment
2.9 <000 ‘ %5 Brucine 1D and 2D NMR
D _ ‘ T Estradiol H1 and HSQC assignment
£ | v [ Ibuprofen LC-MS and 10 and 2D NMR for assignment
20000 25 4315 -
C-13 g wm . S i
120% A — il
P | I— S )
3fid
b : . ' v : . . ; Afid
0.0 05 1.0 L5 20 & 3.0 35 4.0 4.5 5.
Retertion time (min) 5fid
C\Eers\chenp..rs_UPLC-MS,raw| Inection 1 M5 B5+ TIC 6.fid
&.0x10° e IEsults
M S s 0x10°) Waters_UPLC-MS,
peg?] Bupretenmel
e Strychnine 10 and 2D NMR for assignment
302107 5 1H MMR phase and baseline correction
2.0%10% T Database Search
0 B Ms
R (P J T 5 Reaction monitoring
e e . i
oyl ¥ 9 Results
o5 0 15 20 25 30 15 20 45 [] 1H NMR phase and baseline correction.zip
Retention time (min) || Dstabase Search.zip
Cr\sers \chenp...rs_UPLC-MS.raw| Indion 1 M5 B5+ MS + spectrum 0.62 7 Msap
157288 ;
1om.00% [l Reaction menitering.zip
15418
a7
7
5.0%x10° 176,234
3070
5157
22515,
e
vl
0.0 e
T T T T T T T T T T T T T T T T T T T bl 3
200 300 400 500 600 700 800 500 1000 1100 1200 1300 1400 1500 1600 1700 1800 1500 200¢ -
m/z (0a) r |
¥
= I y 13... Co... 1H.. St.. Pa.. Da..
Signature: % Y  Licenses: () DB:

15




Display chromatograms

> The Mass Browser is automatically displayed.*

Show Mass

> Open the negative polarization TIC by double clicking on “MS ES-” Browser
> Right on the PDA and choose Hide Plot to hide PDA.

“ | -Data Source
C:\Users\chenp...rs_UPLC-MS.raw\ Injection 1 PDA - Total Absorbance Chromatogram suprofen LC-MS and 1D and 2D NMR for assignment\Waters_UPLC-MS.raw\ 4y
3.204
60000 61.77% Browser
+ % |0 0 3 & 3
00 - PDA
20000 o - 2546 ;4,3311% Dataset
1“:; 1. 5:31% g ¥ ..lbuprofen LC-MS and 1D and 2D NMR for assignment\Waters_UP
O —j’?L— i ~ Injection 1
0‘0 0‘5 1‘0 1‘5 Z‘U 2‘5 3‘0 3‘5 4‘0 4‘5 5 v Functions
Retention time (min) v MS ES+
C:\Users\chenp...rs_UPLC-MS.raw\ Injection 1 MS ES+ TIC HTic
6.0x10° 0.616 MS + spectrum 0.62
MS ES-
4.0%10°% v Traces

TI C + BSM System Pressure
2.0x10°- 3.2% Sample Pressure

/M 3.690 2 ] Room Temp
0.04 (2) ELSD Signal

T T T T T T T T T
05 1.0 1.5 2.0 25 3.0 35 4.0 4.5 PDA - Total Absorbance
Retention time (min) v DAD
C:\Users\chenp...rs_UPLC-MS.raw\ Injection 1 MS ES+ MS + spectrum 0.62 PDA - Total Absorbance Chromatogram
157.289
100.00%

5.0x10" 16234 M ass Spec

66.761

4.54% 302.110
3.42%

0.01 Y I

T T T T T T T T T T T T T T T T T T T
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1500  200(
m/z (Da)
C:\Users\chenp...rs_UPLC-MS.raw\ Injection 1 MS ES- TIC
3.248

2.0%107 TI C(_) 16.84%

1010 4433 4.567
Ux 1
Information
0.04 Analyzer: Unknown
T T T T T T T T T 1 Type: MS
0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5. w | Polarity: Negative
Retention time (min) a Spectra count: 288

v

*If the Mass Browser is closed, you can open it using the Show Mass Browser tool in the MASS Tools ribbon.




Verify the elemental composition

=] +

> Open the Ibuprofen.mol file from the Data Browser. S= %

> Choose Molecule > Compound Table to find its monoisotopic Compounds New
mass: 206.13 Table Chromatogram +

+
> Hight the TIC(+), click Mass > New Chromatogram > Manually, A Manually.. |
and enter a value of 207.13 +/- 0.25 Da to display the new e
chromatogram (also called Extracted Icon Chrom., EIC) W & % 0o - o

Report Add Delete Setup  Graphical Props  PhysChem | In Celumns

C:\Mestrelab\P...rs_UPLC-MS.raw\ Injection 1 MS ES+ TIC :
Y o Molecule Properties
“2523“2'7’(\ Molecular Formula: CysHi:0:
ax10* .\ TI C + 9-13 Avera_ge Ma_ss: 206.28
‘ i Monoisotopic Mass: 206.13
b s ~_ 20 | Name: ibuprofen.cdx
2x10°4 | 727190791 414 Ry T N F f
0.22 369 £636023.36 1 ChHs i | T Label: ibuprofen
3861221.41 2053344.59 A .
1221, L -— T | Color: . None
of=F —r'-J S — —"[\T—J"r‘i i 13 ., _z OH Assignments: L]
T T T T T T T T T H c/ \‘p/ \,/ 1 9 .
05 10 15 20 25 30 35 40 45 E )
Retention time (min)
15x107 C:\Mestrelab\P...rs_UPLC-MS.raw\ Injection 1 MS ES+ m/z 207.13
5x107

1.ux105- EIC 207 13 +/' 025 Da Lo \ @ New chromatogram ? >
5.0%10°4 sng:;lsn . 3.55 378

N
|
1.61 J 4.07 4.61
4341.81 10.53 J 3§96.97 51.47 383p.27 4287 94
00— F!r“Jn Y ¥ ) \A PA F ) ¥ ) 4 ) Range OK
05 ) is 20 25 20 35 0 45 . 07 13 7z —
C:\Mestrelab\P...rs_UPLC-MS.raw\, Injection 1 MS ES- TIC rom m/. Cancel
200 ,‘,,_,,;é;w To: [2071300m/z =
|
TIC(- | <
( ) [l Tolerance: |0.250 =/ Da ~
1.0x10°4 |
349
0.23 0.58 094 196 | \, 72932.12 WJM’\A’\’\(W
3120973 B e £9342.33 W—"—"‘"J W W
0 ﬁf‘“"wr\i’ —ﬁ,-.\.,_,\,w__«.AN\‘A,m_.Mw
D.‘S l‘U 1:5 ZTD 2.5 ETD 3.‘5 ﬂ‘D 4:5 5? o NeW Chromatogram ? ><
Retention time (min)
C:\Mestrelab\P...rs_UPLC-MS.raw Injection 1 MS ES- m/z 205.13
325
4000000 150011.54 Range OK
vowe] EIC 205.13 +/-0.25Da | -
- . ry
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Find the molecule ion peaks
I

> Click the Crosshair tool, and click on the peak around e
3.25 min in both TIC(+) and TIC(-) o Manua L
—:: Peak
> Zoom into the mass spec to find the mol. lon peaks at |-z Peak (background subt)

around 207.13 and 205.13 Da, respectively. Set Tolerance...
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" Use Mol Match to verify the elemental
composition

7\
> QOpen the Ibuprofen.mol. Click Molecule Match. @

Molecule
> The Molecule Match Table shows the matching results. Match
> Click on the structure in the table to display the mol match results on the spectrum
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v

Predict and verify the molecule ion peaks

> Click the Predict tool, and choose the MF C13H1802
and press “+” to use it for prediction

In the Mass Prediction List, highlight the first row. The
predicted molecule ion and isotope peaks are displayed
on top of the experiment peak for comparison.

C\Mest relab|P...rs_UPLG MS.ravé, Injection 1 MS B5+ TIC
0.62
60%10° me}.fwzw
|
|
| TIC(+)
4.0%10° ||
|
3.0%10° ||
'ﬂ
20%10° \-, 3%
5 727150751
L\ IKII 4,14
10%10°4 022 . I‘ | EX:] €635033.36
386123141 - (e | |I w J/”-‘“‘-ﬁr ¥¥¥¥¥¥¥¥¥¥¥¥
ol /T ——— Ay
T T T T T T T T T
0.5 1.0 L5 20 25 3.0 35 40 4.5
Retention time (min}
MS + spedrum 3.26
8000000+
Predicted (blue) &
6000000 ;sz:;
observed (red)
5000000+
isotope clusters
3000000+
207.46
14559
2000000+ 208.20
p—
1000000+ 20528 2%
T ‘ =
o o N

" T v T v T v T v T v T * T v T N T N T N T v T N T N T N T N T N T N T M T N T N T N T T T N T T T
203.0 203.5 2(4.0 204.5 205.0 205.5 206.0 200.5 207.0 207.5 208.0 208.5 209.0 209.> 210.0 210.5 211.0 211.5 212.0 212.5 213.0 213.5 214.0 2145 21:
miz (Da)

Predict
@ Molecular Formula ? X
Molecular Formula: v | |
¥ Recent A | | -
C13H1802
C27H33N02d x
C19H38N202
v Compounds hd
Formula Weight
1 CisH1g0; 206.1307 £ |
Mass Prediction n
o i F % % &
Report Copy | Highlight Export Delete Clear Setup
Formula ~  Adduct/Loss rge Si m/z Status
TS T
2 CpHuO: Na*/— 229.11990 v
3 CiHiO: Ko/ — +1  245.00384 v 4
4 CyHy0, CH,OHH™ / — +1  239.16417 ql
5 CpHyO; NH;* / — +1  224.16451 ¥ 4
6 CuHiO: —/H -1 205.12340 4
7 CiHiO; cr/— -1 241.10008 ¥ 4
8 CuHyO, —/ 2 (HO0H") -2 84.04750 5
9 CysHiO; Br/— -1 285.04957 ¥




Visualization of IR and UV Spectra, etc.

Data Browser n
QO+ -

Name | Experiment Comment Format
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Open the IR data

> |n Data Browser, open the IR data of Amylainamaldehyde.
> By default, the spectrum is displayed as shown below.

ELVIS
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> Click ELVIS Processing > Processing Template to display the EIViS Dynamic

Processing Template.

> Check Invert Sign to display the spectrum in the conventional way.
> Use the Peak by Peak tool to pick peaks manually.

ELVIS
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Open the UV data

3 ‘th v| Integrals

> |n Data Browser, open the UV data of Amylainamaldehyde.
> Use the Peak by Peak tool to pick peaks. J:_ ke

. . X :* v| Integral Labels
> Use the Manual Integration tool to integrate peak. e BN ™ B integral curves
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Open the HNMR and LC-MS data

> |n Data Browser, open 1H NMR and LCMS data of Amylainamaldehyde.
> Open the mol file of Amylainamaldehyde.

> Do the routine analysis of them, such as multiplet analysis, mol match,
peak assignment etc.
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Display all IR, UV, NMR and LCMS on the
Same Page

> Choose Home > New Page to open a new page.
> Copy and paste the IR, UV, 1H NMR, and LC-MS to the new page one by one.
> Resize and arrange the objects similar to as shown below:
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Compounds Table




Saving the Results
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Now you can close the document.
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Choose File > Export to PDF to save a PDF report of the page.
Chose File > Save as to save all the results to a .mnova file.

In the Advanced Tutorial we will learn to save the results to a
database (if you have Mnova DB licenses)
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More help information

> Use the Help Facility of Mnova: Help > Contents

> Visit www.mestrelab.com for manuals, tutorials, videos and publications

> Email support@mestrelab.com for technical questions
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Using GSD for multiplets analysis

Exploiting the power of GSD for an improved Multipl

By default Mnova uses Global Spectral Deconvolution (GS
picking and multiplet analysis.
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