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Overview of Mestrelab and Mnova
Open and process 1D and 2D NMR data
Multiplet Analysis for 1D H-1 NMR
Report analysis results
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Basic handling of multiple 1D and 2D spectra

Note: Only the basic features of Mnova NMR (and NMRPredict Desktop) are covered in this tutorial. For
information about the advanced features of Mnova NMR, see http://mestrelab.com/software/mnova-
nmr/. For information about other plugins in Mnova, such as MS, DB, Verify, gNMR, and Screen, please
see http://mestrelab.com/software/ or write to chen.peng@mestrelab.com.
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Mestrelab Research

M 1996: A research project in University of Santiago de Compostela, Spain,
developed free MestReC software for NMR processing

M 2004: Mestrelab Research incorporated in Santiago de Compostela

M 2004: New MestreNova (Mnova) platform and NMR plugin released

M 2006: NMRPredict Desktop plugin released with Modgraph

M 2009: LC/GC/MS plugin released with Sierra Analytics

M 2009: Global Spectral Deconvolution (GSD) algorithm released with ExtraByte
M 2011: DB plugin for Database Management

M 2012: Verify plugin for auto structure verification and peak assignment

M 2012: gNMR plugin for quantitative NMR analysis

M 2013: Screen plugin for high-throughput ligand-protein binding analysis - to be
released

M An R&D company with >20 people and >80,000 registered users

www.mestrelab.com
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Before you start

[ Make sure Mnova is properly installed and licensed on your computer.

[ If you don’t have license, you can download, install and free trial for 45
days*: http://mestrelab.com/software/mnova-suite/download/

M  To verify your licensing status, choose Help > License Manager

¢ , S— S
\ r License Manager 4 .
“‘* Hast ID:
QLIZH-02VQBYS8-VRFYP-PKIYSEDA
Host ID (unique o
= nses
fo r th IScom p Ute r) State Plug-in Issued By Licensed Te  Type Issue Date Days to Expire Update Days Valid Days Path
1 o ASV Batch Mestrelab Res...  Chen Peng  single Wed May 9 2012 1365 1365 N/A C:fUsers/Chen Peng/AppData... {57f176a7-2b6d
2 o DbPlugin Mestrelab Res... Chen Peng  single FriSep 24 2010 Never 1137 N/A C:/Users/Chen Peng/AppData... {f04ecdsf-5504-
3@  Mass Mestrelab Res... Chen Peng single FriSep 24 2010 Never 137 N/A C:/Users/Chen Peng/AppData... {d1f3481f-2037-
4 0 MSpin Mestrelab Res...  Chen Peng  single FriSep 24 2010  Never 137 N/A Ci/Users/Chen Peng/AppData...  {967c36fe-e527
5 o MMR Mestrelab Res...  Chen Peng  single FriSep 24 2010 Never 1137 N/A C:/Users/Chen Peng/AppData... {27fece3a-5d55 |
6 o Modgraph MMRPredict Desktop Mestrelab Res... Chen Peng  single FriSep 24 2010  Never 1137 N/A C:/Users/Chen Peng/AppData... {2dce56a7-62cd, I
7 @  Reaction Monitoring Mestrelab Res... ChenPeng  single Wed May 8 20 365 1365‘ \ N/A C:/Users/Chen Peng/Appita... {56413cBd-f9a3
8 o Mnova Screen Mestrelab Res...  Chen Peng  single Wed May $#012 1365 1365 N/A Ci/Users/Chen Peng/AppD¥a.. {522b110d-fafc.
Mestrelab Dr. Chen C:/Users/Chen
9 o Automatic Structure Verification Research S.L. Peng single Fri 302012 594 584 N/A Peng/AppData/Rozming/MA... {dbeblale-9627
& V4 | o
Reserve
.
—— = = —.‘

Make sure you have a positive Days before your Location of the
number or “Never” (for Update and Support license files
perpetual license) here package expires**

*There is no difference between the free trial version and the released version of Mnova.
| l I ' **If your Update and Support package has expired, you can only run the versions of Mnova that were released
before the expiration date. Find previous versions of Mnova at http://mestrelab.com/software/mnova-

MESTRELAB RESEARCH suite/download/versions/.
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Sample data sets

M  Asetof 1D H, 13C, 2D HSQC, and LC/MS* raw data of quinine are included
when Mnova is installed. So is the .mol file. You can find them in a folder

similar to the following:
C:\Program Files (x86)\Mestrelab Research S.L\MestReNova\examples\datasets

M  These data are used in many of the examples shown in this tutorial.

M  When you use your own data, make sure you have all the original files in
the folder of an NMR or MS experiment.

*You need the Mnova MS license to open and analyze LC/MS data. See http://mestrelab.com/software/mnova-
ms/ for details.
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To open and transform your NMR data

M Choose File | Open to open the fid (or ser) file from the raw data
M Or drag an fid file from a file browser to Mnova *
M Mnova automatically transforms the raw file into frequency domain

(including Windowing function, Fourier transform, phase correction etc) **

MestReNova - [Document 1]

Fle Edit View Processing Analysis Tools Mass Analysis Apnotate Molecule Scripts Documents Help -8 %
(D 0ESR BT P90 [mrerge v B[ Q&S QEALL + R-[[A2 e
. —
= 7X - B ® Quinine 1H
|-+ ]_._QumlnefQumlne_l Quinine/Quinine 1H/d e -
- L : Fle Edit View Favorites Took Help
=] o i :
i = Folders Z
e 2 ; = 531 Quinine ~
i 3 Quinine 1H
|T. =00 @ h .
= @ Qu = text
) - Quinine HSQC
D quinine.zip
1500 T / -
"
/ Drag & drop
Hl BETE B NTT
i 12 1 : 10 H 8 7 '1(;"'0. 5 4 3 : 2 1 : a : -1 L
5
< Ll | > B
\EH light grayvl[ O black 'I||§|B' X, - [ A black v”AmaI v|12 v|
Licenses: (3

*You can drag multiple folders that contain fid (or ser) files to Mnova to open multiple spectra simultaneously.
**Parameters from the raw data are used for processing. You can control the importing of some parameters
(zero filling, phasing, baseline correction etc) by choosing Edit > Preferences > NMR > Import. You can view or

MESTRELAB RESEARCH change the processing parameters by choosing Processing | Processing Parameters.
Chemistry Software Solutions




e

To see the parameters

M Choose View | Tables | Parameters to view the
acquisition and processing parameters

M Click Report to report the parameters as a text box

on the spectrum. Resize the text box and

spectrum to make a better layout

T T T T T T T T T T T T T T T T T T T T T T T T
W 0 95 90 8% 80 F5 70 65 60 55 S0 45 40 35 30 25 20 15 10 45

11 {ppm)

o
@
a @ ()
Ferzimebsr el
= - L] o Masmeiay
rame Erogacts/ DemoDate
20 Quaininef Quinine:
1M
I T Quirire: H
3 Commenk H Qidirime
+  Qigin ‘warizni
5 Orarear
5 S
7 Soedmmeer now
B Ao
S Sohent D=
10 Terperaiee ZEO
11 Fuss =Zoul
SegEne
IZBpariment QD
13 Mo off pran]
e
14 ReosverGein 42
. 1S Reimcaiion 10000
ey
15 Pass Wioh 00000
1T Booyiten L0
e
15 AcgEon  ZOT-10-TTIZLAE
= 2 33
19 Mocificetion  Z001-11-05TZL 4034
= 2 33
0 Jass
Z1 Specimemater 3|ET
Fracpemoy
IZ Szl e ==K
W
I3 Lowest -meE
Frecraancy
4 Mude iH

5 hooredSpe 225D
5 SecmiSe 5535

Parameters . L
B B B %
Report Copy Setup  Customize
Parameter Value -

1 iDataFile Name

[Mestrelab/Projects /[Demo
Data/20 /Quinine/Quinine 1H,fid

2 Tite Quinine 1H
3 Comment 1H Quinine
4 Origin arian

5 Owner

6 Site

7 Spectrometer inova

& Author

9 Solvent CDCI3

10 Temperature 25.0

11 Pulse Sequence s2pul

12 Experiment h 18]

13 Mumber of Scans 200

14 Receiver Gain 48

|| 15 Relaxation Delay

1.0000

Use the green
handles to move,
rotate and resize
the text box

m




To correct phase, baseline & reference

correction if peaks are
not symmetric*

m’h. -
M Click * - for phase L >

1500

1000

rS00

M Click 7%~ for baseline |' - |
r1000 +
correction if baseline is ||‘ ||‘ h — "|
k 500
not zero _J‘u|Lm M _J”LJ‘L_
M Click A~ to calibrate CHCl, CHCL
the chemical shift "
reference if the solvent - . /\\
or TMS peak is not at the /
right ppm : _ \‘_
] | }".1:35 | :_?EII | I?.EIEEI | 7.
fi f1 (oot

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

Zoom in/Zoom out (or press Z) * *Press Z several times to
toggle between
horizontal/vertical/box
Full spectrum (or press F) zoom

** Press P several times to

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

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

Zoom out

Manual Zoom in to defined ppm range

Fit to Highest Intensty (or press H)

Fit to highest compound peak

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

T rrEE PR

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

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

Quinine 1H 1H Quinine Click E, then click
and drag to define
the range for the

inset - 20000
M o

— 10000

1 Lu \.Jn/wm
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To change the display properties

M Right click on a spectrum and choose Properties from the context
menu

M Many display properties can be customized

M Click Set as Default to save the settings for spectra opened in the
future

M Save the settings (e.g., for other users) using the Save Properties
and Load Properties tools

, Properties

=
NMR. Spectrum

@ General Background
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Tip: Use options in the ] ore Color: =

Geometry Tab to 1 Opacity: 0%
4 % Scales

change the size of a 7] Title
L;] Horizontal

| spectrum precisely I[] verica Font: | MS Shell Dlg 2
ertuca

Format: {parm, "Comment’} {path, 1,,}
Peaks

A Integrals
4 m Multiplets
k Integrals
ﬁ Fitting

Jf\‘ Assignments

Setas Default| | Restore [ o< J[ cancel ]|




MZ

T e e

41 mouse wheel. ' 8.5 | 8.0 , 75

7.0
f2 (ppm

)6.5 6.0 5.5 5.0

To attach 1D to 2D spectra FALE  show Troces
[¥  Show Vertical Trace
M Open 1D and 2D spectra in the same document % Show Horizontal Trace
(They are shown as separate pages) 1 Fit Traces to Height
. . W Fit Hori -
M Display the 2D spectrum, click the Traces tool Fit Horizontal Trace to Height
. o = Fit Vertical Trace to Height
options and choose Setup...
. . . + Select Traces Graphically
M Choose a 1D in the Available 1D Spectrum, click [+/] FAETS
¢ to attach it to that axis
]_.Quinine 1H - Drag & drop
: —_| Lol PR
- Quinine HSQC
g e 70
%Quinine 13C - 80
Drig & drop H
: 3 -90
- 1; o 100
{ =
. ] F110 &
3. Quinine HSOC ? @ =
B 3 0 -120
o =
Y - ;‘: 0 130
L 4
To change the Y intensity of the traces: Place - o 140
the cursor on the trace and scroll the mouse L
wheel, or click Ctrl+Shift+arrow keys. } 150
To move the baseline of a trace: Shift +



To analyze and report multiplets of H-1 NMR

M Mnova provides two approaches to multiplet analysis:

(4 _'ﬂ[f Fully automatic: peak picking, integration and multiplet analysis all done
by one click, with peaks deconvolved using GSD* and types classified

# ll; Manual: click-and-drag to pick each multiplet interactively

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

'H NMR (400 MHz, CDCl )5 8.62 (d,J = 4.5 Hz, 1H), 7.95 (d,/ = 9.2 Hz, 1H), 7.46
(d,] =4.5Hz, 1H), 7.30 (dd,J =9.2,2.7 Hz, 1H), 7.21 (d,J =2.7 Hz, 1H), 5.73
(ddd,J =17.6, 10.3, 7.6 Hz, 1H), 5.48 (d, ] = 4.3 Hz, 1H), 4.99 — 4.85 (m, 2H), 3.87
(s, 3H), 3.44 - 3.31 (m, 2H), 3.11 (td, ] = 8.0, 7.5, 3.9 Hz, 1H), 3.05 (dd, J = 13.9,
10.2 Hz, 1H), 2.69 — 2.55 (m, 2H), 2.30 — 2.18 (m, 1H), 1.79 (h,/ = 3.1 Hz, 1H), 1.69 Rl(t,)dgﬁ
(tdt, ] =12.5,8.3,2.6 Hz, 2H), 1.61 — 1.34 (m, 2H). 3(2.62, 8.25, 12.52)
F (dd) G(d) D (td)
7.30 5.48 3.11 M (m)
3(2.70, 9.19) 3(4.31) 1(3.92,8.04,7.50) | | 55,
A(d) B(d) | C() E (ddd)
8.62 795 | 7.6 5.73 1615 - om
3(4.49) 3(9.18) | 3(4.52) 3(7.61, 10.31, 17.56) i : ’ i
H (m)
P (d) Q (dd) K (h)
721 492 3.05 1.79
12.73) / Jgo.zo, 13.90)/— J(3.0,9)
N T A bR o i
0.88 0.88 1.00 0.95 1.05 095 1.13 1.85 3.07 1.90 1.01 1.05 2.10 1.05 1.10 2.18 1.65

5 5.0 45 4,0 35 3.0 25 2.0 15 1.0
f1 (ppm)

MESTRELAB RESEARCI
Chemistry Software Solutions *GSD (Global Spectral Deconvolution): See Help > Contents > Analysis tools > Peak Picking > GSD for details




Normalized integral
of the multiplet.

o
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Total Mudides = 24 {24 in molecule)

\ Nudiides: 1 1 |Auto

p Integral:  0.35 = @

Absolute:  93416.4

From: 8.668 |+ To: 8577 [+

# of protons in the
molecule (if present)

Calculation Method:

Peaks Method Parameters

.

. . . 7. JIE
Fully automatic multiplet analysis > k-
# Click Jllito do automatic multiplet analysis. By
default, it does the following: (PR - .
M Picks peaks using GSD (if no peaks were picked) and o — 0
classify their types (compound, solvent, impurity Settings
peaks etc.). Note these are controlled by the Peak i':szﬁt;g;d] "H':h
Picking options "l v em
“ M Groups the picked peaks into multiplets and fits them L =
to J-coupling patterns, and calculates their integrals
(depending on the Multiplet Analysis options). Note 9] Auto Classify
these are controlled by the Multiplet Analysis Options
M Estimates the total number of nuclides (NN) and Lo [ concel |
normalizes the integrals for each multiplet )
Multiplet Manager =]
)| () (| < @
8.62(d, 7=4.5Hz, 1H) 1
The number of ::ame' :Iazhpm M.;::j ‘@ #¥ Multiplet Analysis Options [
nuclides (NN) of the Hist: 449 Gener —
multiplet Discard Peaks Total # of nuclides from = BAE
' Color: all the multiplets and the A

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



To pick multiplets manually

¥ Manual Multiplet Analysis 1l allows you to have more
control of the multiplet analysis (J is the shortcut key)

M You zoom into each multiplet, click and drag to define

the following:
M Peak picking threshold
M Integration region*

M 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

Click and drag to define the
integration region and peak
picking threshold and a
doublet will be picked

MEZSTRELAB RESEARCI
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T T T T T T T T
866 BG5S BA4 283 262 BSH1 BED 850 BEE

T T T T T T T T
266 885 364 BB B62 851 880 B5O BEB

s -

A Automatic

Al Manual

________

Autodetect Nuclides Count

Tip: To turn on the
integral curves, right
click and select
Properties, go to
Multiplets > Integrals.

* If Peaks is used as the
Integration Method, the
area of a GSD peak will
be included in the
integral as long as the
peak top falls within the
region.




Full View

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

Multiplet bar: Use it to
split a multiplet into 2,
or to change its range

Handy tools for multiplet analysis

Full View: The whole spectrum and zoom-in area. Drag the blue box to move to
other multiplets. (Choose View | Full View to open Full View)

—— —_

L
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Manual multiplet analysis: Click J, then
click and drag to define the range and
peak picking threshold for a multiplet.

Multiplet Manager

®(EE @

g8 X

< &

8.14 - 8.04 (m, 1H)

Mame: B

Class: m -

: Middle

MHist:

&) W

Discard Peaks

Colaor: [ B Furplz

)

Total Mudides = 24

Mudlides: 1 E Auto
Integral: 0.82 E \i/
Absolute: 42237.6

D 8137 (3] Tor 039 [2]

Multiplet Manager shows the properties of
the current multiplet picked. (Double click on

a multiplet label to open it)




3143

Expand the Peak Picking Tool
menu [ﬁ ~|, check Show Peak
Curves to display the GSD peaks.

3132

—3.120

= @ oo - 5] =]
=] & oo [} ] =]
— =0 oD 0 o =] =]
L] L] L L] Lo L] o

To split partially overlapping multiplets

™ m®

Multiplet Manager

. =
Report Copy | D«
A e
Hi.XN

| (& | @

@ @)

3.17 - 2,99 {m, 2H)

Mame: J

a: Middle

Class: m -

JList:

&) (]

Discard Peaks

Color: [Imﬁe *]

Muclides:

Total Nudides = 24

Multiplet Integral:

2 1+ [Auto |
224 |2

From: 3,168 El I[:H

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

MESTRELAB RESEARCI
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218 317 318 315 314 313 312 31

1 {ppm)

10 3.09 3.08 307 3.06 3.05 3.04 303 302 32.01 2.00 2590 208 297 296 2595 294

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

Dialog > Peaks > Curve tab.



To split partially overlapping multiplets (2)

3.143
3132
3120
3,109
3.008
~-3.089
3.083
a.067
~-3.048
--1.023

5,__3,_ l I ‘ Report Copy | D
o e

Multiplet Manager I - @

® | 2@ E < &

3.11(td, 7=8.5, 8.1, 4.0 Hz, 1H)
P (dd)
3ps3

J10.17, 1385

Mame: M Class: td -

5: Middle
MHist:  4.04, 8.51, 8.07 @

I

Color: | Il Purple v

Total Mudlides = 24

Mudides: 1 El Auto

Multiplet Integral: .06 | %

From: 3,168 (5| To: 3.086 |2

T
I
1.17 F00
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
318 318 317 3.16 3.15 314 313 312 311 310 3.#? S.EE 307 3.06 3.05 3.04 303 302 3.01 3.00 299 258 257 256 285 294
nn aL
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Tools for verifying multiplet analysis results

Choose View >
Properties > Multiplets
and turn on the J's Tree
option

3.143

Qr_‘

3132
--3.120
3.109

a.098
--3.089
3.083
3057
--3.048

2 5

--3.023

] 1017

o
[ex]

| l I F‘.EEF'E Copy

Multiplet Manager

*)| (2@ @ @ &)

3.11(td, 7=48.5, 8.1, 4.0 Hz, 1H)

MName: M Class: td -

B: Middle

Jdist: 4,04, 8.51, 8.07

Color: | Il Purple x|

Total Nudides = 24

Mudides: 1

= (Auto |
s B (I

Multiplet Integral: 1.06

To: 3.086 %]

From: 3.168 =]
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T T T T T T T N T - T T v T v T T T T T T T T T T T T T T T T T T T T
318 317 318 3156 314 313 312 311 310 3#? Efﬂ 307 3086 305 304 303 302 aAD
PR

Use the simulation tool in the
Multiplet Manager to simulate
the multiplet and compare
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To override the multiplet results in Multiplet

Manager

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

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

M Click [4] to turn off the simulated multiplet first. Select “m” from the drag-
down menu of Class to override it.

M Or you can turn off the Discard Peaks option to include all peaks to the
multiplet (and you get an “m” in this case).

P (tdt)
1.68

'Multiplet Manager @
)| (&) ()| < )

1.69 (tdt, 7= 12,5, 8.3, 2.6 Hz, 2H)

Name: P Class: tdt = 4= |
Mist: 1, 2.62,8.25,12.52, 12,52 &) [l

Discard Peaks
Color: [ W Furple 'l

Total Mudides = 24

Nudlides: 2 E

Integral: 2.1 EI @

Absolute: 218324

From: 1.754 [ Tor 1.617 [%]

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

Or, you can turn off the
Discard Peaks option
to include all peaks
and get a “m”




To re-assign peaks to multiplets

M If a peak is assigned to a wrong group, use the Add
Multiplet Peak tool [#] in the Multiplet Manager to
re-assign it to a different group

M In the following example two peaks were re-
assigned, forming a different pair of doublets:

—732
—731
—7.29
—7.29

~
~
(=]
N
~
=]

C (d) D (d)
7.31 7.29

—732
—731
—729

T T T T T T
7.33 732 731 7.29 7.28 7.27

7.30
f1 (ppm)

N

= o 1

100 [:L] z

T T T T T T
733 73 7 1% AW B R
i igpm)
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Multiplet Manager E

% [E® @ ®
7.29 (d,| Add Multiplet Peak h

Mame: D Class: d -

5: Middle
Jist: 2,70 @

Discard Peaks
Color: [ M Furple v]

Total Nudides = 4

Nudides: 1

3

S
Integral: % Il’

Absolute: 40196.1

From: 7301 E To: 7.272 E

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




To re-assign peaks to multiplets (2)

Click on the triangle mark on

r EI § 1 ﬁl El 1 top of the peak, drag it to the

multiplet label “C” to assign it
to Mutliplet “C”

Bom a2 8
oon oo
| | | |
E IRERCERT

D@
7.30
7.30

ad R
100 o=

T T T T T T T
733 732 731 7.3 79 728 7

n 1 igpm =

T
100050

- : : T T - T
733 732 73 730 73 ] .7
f1 {ppm)
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To report multiplets

M Click Report Multiplets to report the

results in a journal format:

M To change journal format: choose
View | Tables | Multiplets to display
the Multiplets Table. Click Setup
Report

Multiplets

& Report Multiplets

134 (m, 2H).

- = -
Copy Multiplets

Setup Report

-

:

Delete

TH NMR (400 MHz, CDCLs) & 8.62 (d, J=4.5 Hz, 1H), 7.95(d, /=92 Hz,
1H), 7.51 — 743 (m, 1H), 730 (dd. /=92, 2.7 Hz, 1H), 721 (d, /= 2.7 Hz,
1H), 5.73 (ddd, J=17.1, 103, 7.6 Hz, 1H), 5.48 (d, J=4.4 Hz, 1H), 4.99 —
4.85 (m, 2H), 3.87 (s, 3H), 3.44 — 3.31 (m, 2H), 3.17— 2.99 (m, 2H), 2.69 —
2.56 (m, 2H), 2.30 — 2.18 (m, 1H), 1.90 (s, 2H), 1.83 — 1.62 (m, 3H), 1.61 —

Mame Shift

 7.46

Range

7.31.. 743

3.67..8.58

-

Integr

L4

0.99

0.89

T IR
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Ak -

ﬂtf

E=

i B

< rem®

Automatic
Options..,
Manual 1

Report Multiplets
Copy Multiplets

Delete All
Delete Multiplet Peak
Add Multiplet Peak

Show Multiplets

Autodetect Muclides Count...

-

A==

1 Multiplet Report

|1acs - |

[] all az Ranges

m's as Ranges

[] Ascending Order of Shifts
Report Js

Reduce 1 List

[7] Use Extended Solvent Mames

[ Ok ] [ Cancel

i}
Multiplet Report (st

= =

Angewandte i

1.Med.Chem
1.Mat.Products
Japanese Patent
Organometallics
Polyhedron

RSC

Tetrahedron :]

Tetrahedron Letters
US Patent

Tip: From the Multiplet Table, click Copy Multiplets and then paste the texts to your document. Click Copy
Table and then paste the spreadsheet to your document. The table can be customized using Setup Table.
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To predict NMR from a structure*

M Open a new document (File | New) or a new page

(Edit | Create New Page)

M Copy a structure from ChemDraw, Isis/Draw or
ChemSketch, and paste to Mnova, or open a .mol,

.cdx or a .sdf file
M Choose an command from the Predict menu

C 2 d N
24H3 | H 14
O 3. 9. 25
U
6\4/2\ 8

—8.80 [8:
8.10 [
—762(7]
—7.44 [6]
—6.99[3]
—5.79 [18]
—5.63[11]
—4,94 [19]
~-3.86 [21b]
—3.49 [25]

SR
SR
[—
-
_—

r0.06

r0.04

| Predict |

ﬂ, 1H Spectrum

G 13C Spectrum
¥-Muclei Prediction
Prediction Opticns...

LS

Update 1H User DB...
Update 13C User DB...
To X-Muclei Database

Tips:

1. Choose Molecules |
Prediction Options to
change settings

2. You can turn on/off
the atom numbers by

T T T T T T T T T T T T T T T T T
95 90 85 80 725 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
Predicted 13C NMR Spectrum = = =T or —om

2 2 28 a3 282
et 5 m3 B8 gRe
B S Noh F o r{5led
] R 88 g RER
| [ | N
| 1 1 1
‘
210 190 170 150 130 110 9 80 70 60 50 40 30 20 10 O
f1 (ppm)

* A separate license of Mnova NMRPredict Desktop is needed.

0.5 right-clicking on the

Lo.a structure and choose

o3 Properties.

.2 3. You can open the

0.1 Prediction Table to list
0.0 the predicted shifts and

J-couplings, and
manually change them.



left corner of Mnova window

M Or press T to insert a text box

Quining/Quinine 1H/fid

"HNMR (400 MHz, CDCL) § 8.62 (4 J= 4.5 Hz, 1 H), 705 (4 /=0.2Hz, 1 H).T 46
(d,J=45 Hz, 1H), 7.30 (dd, /=0 2,2 T Hz, 1H), 7.21 {4, =2 7 Hz, 1H), 5.80 —

5.66 (m, 1H), 5.48 (d, J=4.1 Hz, 1H), 4.02 (ddt, /=13 3, 10.3, 1.4 Hz, 2H), J87 (s,
3H),3.46 -3 27(m,2H),3.18— 3.00 {m 2H), 2.63 (d&d, J=12 6,71 3.0 Hi 2H),
2.32-208(m, 1H),1 20(z, 2H), 1.83 -1 .63 (m,3H),1 51 (dddd, F=124, 7,57,
2.5Hz, IH).

Aromatic peaks

)
@
=]

T
s
S
s

101y
ToLog-E
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1000

95 90 85 80 75 70 &5 &0 55 50 45 40 35 30 2.5 20 1.5
£ (ppm)

To annotate and report manually

M Click the Annotation Options button at the bottom-

M All objects can be customized by right clicking on it
and then selecting the Properties command

M Tables of Peaks, Integrals, Parameters etc can be
opened by View | Tables. Report from there

pu—— iz

1 Dsta File Name C:/ Mestrelab/ Projedtsf
Dema Data/ 20/ Quinine/
Quinine 14/ 5

2 Tie Quinin= 14

3 Commet 1H Quini=

4 Odgin \mdan

5 Owner

6 Si=

7 Szmctomete fnvm

3 Ao

2 Schent coa3

10 Temmeraiurs =54

11 Pufzm Smgqumnce =2a

12 Experiment plal

13t afSea 200

14 Receiver Gan 43

15 Relacafion Delmy 1.0000

16 Puls='Width 0.0000

17 hmuistion Time L4000

18 Amquisiion Daft= 2007-10-22T11:21:46

19 Mofifcation Date 2007-10-22T19:41:50

20 Sp=ctrometer 3w

Frequy

21 Sp=ctral 'Wadh 395

22 LowmstFrequency 7933

23 e 1

24 Amuin=d Size |5

25 Spactral Sa= 3278

Select

/ Lne

A Arrow

B Rectangle
@ Elipse

& Polygon

I TTxt T

Tips:

*Copy a molecule
from ChemDraw or
Isis/Draw, or open
.mol or .sdf files
*Use View | Layout
Templates menu to
generate and apply
layout templates, or
request an auto
formatting script
from Mestrelab.
*Copy/paste any
object(s) to your
document with high
resolution

*Click k= to export
PDF



To create layout template

M Once you are satisfied with the layout, choose View | Layout Template | Create Layout
Template Document, and save the layout

M You can continue to edit the template

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

M If you have a spectrum already opened, choose View | Layout Template | Apply Layout
Q Template Doc to format it

it View Favorites Tools Help

X | Name
) Quining ~ procpar
I3 Quinine 1H E-b
] Qu?n?ne 13C i text Malecule
53 Quinine HsQC Text: NMR Table, [Parameters, 1H]
2 L) Quinine.zip

-

Drag & drop N

\ NMR. Spectrum: 10, [1H]
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To auto format using Mnova script*®

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

M The following is a sample output by running a Mnova script

Parameter Value
Title: Quinine 1H
m Data File C Mestrelab/Projects/Demo
] 5 Name: Data2D/Quinine/Quinine
Fal [a}
o I 1H/fid
Mo m Rl Rl [=a] ~ ™~ wn wn oo wn Moy o [=1 Lo =1 M~
CYRILYNRRALNRRNRRERE S REEGREEEERERREMB8 888080 CE3RRRRRREBBELLYY Comment. - 1H Guinine
BN NNNNNNNNNNUR NN FFFrFFFrFrFrFrmommemmmmmma NN SN AN A o o o o oo oo Spectrometer:  inova
N TP e s Sohent: cooi3
e T -

Tenperature: 25
Nurber of 200

Scans:

Relaation 15

Delay:

Acquisiton 14

Tirve:

Acquisiion  2007-10-22T10.21:46
Date:

Spectrom  309.97MHz

Freq.

Spectral Vidh: 63995

Nueleus: 1H
Acquired Size: 8950
Spectral Size: 32768

Dec: 005
Apodization: LB:030Hz

FT: Hyper Invert Quadrature

Phase; Importect PO -141.00, Phi:
-439

Baseline Bernstain, order =3

Correction:

'H NMR (400 MHz,

Chloroform-d) 6 8.62 (d, /=45
Hz 1H),7.95(d.J=92Hz,
1H), 7.46 (d, J = 4.5 Hz, 1H),
7.30(dd.J =92, 2.7 Hz 1H),
7.21(d,J=2.7Hz 1H). 5.73
(ddd, J=17.6,10.3, 7.6 Hz, 1H),
548(d,J=4.4Hz 1H), 499
‘ 4.84 (m, 2H), 3.87 (s, 3H), 3.46 -
3.31 (m, 2H), 3.17 - 3.09 (m,
1H), 3.05 (dd,J = 13.8, 10.2 Hz,
! 1H), 2.69 - 2.55 (m, 211), 2.24
lk (ddddt,J=838,73,44,30, 1.4
]

Hz, 1H), 1.79 (h,J=3.1Hz,
it 1H), 175 — 1.62 (m, 2H), 1.61
1.38 (m, 2H).

L YN oy G Tl

0.95 0.94 0.951.001.17 0.941.15 197 3.02 1.821.091.191.591.061.172.161.77

T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

* Click http.//mestrelab.com/scripts/ to download free formatting scripts. We also provide service

MESTRELAB RESEARCI for more complex batch processing and reporting requirements
Chemistry Software Solutions
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http://mestrelab.com/scripts/
http://mestrelab.com/scripts/

To auto Process, Analyze and Report a 1D
spectrum using an Mnova script (PAR.gs)*

M You open a 1D H-1 spectrum, run this free script* for the first time. It does
the following:

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

M Automated peak picking and multiplet analysis using the current options
M You manually verify and correct the multiplet analysis results

M You run the script again, and it generates a report similar to the one in the
previous slide

M You can easily customize the processing, analysis and reporting options by
editing the script.

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

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

* Write to chen.peng@mestrelab.com and ask for PAR.gs. It’s free.
To run the script, first save it on your computer. Next choose Scripts > Run Script, and open it.

MZISTRELAB RESEARCH
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To open and stack multiple 1D spectra

M Open several 1D spectra in the same document
M Select some or all of them in the Pages View
M Click to stack them in a new page:

00110086-0200-caff10_PROTONg

W

00110086-0200-caff30_PROTONq

caffeine30

| !

r T T T T T
0 9 8 7 6 5

T T T T T
4 3 2 1 0 -1
f1 (ppm)

[Fe & [5¥
# Click lZF to change the display to another Stack Mode,
such as the Superimposed mode L1

Active Spectrum
Stacked
Whitewash Stacked
Superimposed

Bitrnap

Tip: You can also choose the Superimposed tool to superimpose selected spectra directly.
If you want to stack all the 1D spectra under a certain folder, use Scripts > Import > Directory Spectra Stack




Thank you! For more information...

M Visit www.mestrelab.com for free trial, manual, tutorials, prices etc

M  Check Help > Contents in Mnova for help on specific topics

M Email to chen.peng@mestrelab.com or support@mestrelab.com for
guestions.

L
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