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Overview of Mestrelab and Mnova
Open and process 1D and 2D NMR data
Multiplet Analysis for 1D H-1 NMR
Assign 1D peaks to a structure

Assign 1D and 2D spectra

Report analysis results
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Basic handling of multiple 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

2004: Mestrelab Research incorporated in Santiago de Compostela
2004: New MestreNova (Mnova) platform and NMR plugin released
2006: NMRPredict Desktop plugin released with Modgraph

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

2009: Global Spectral Deconvolution (GSD) algorithm released with ExtraByte

2011: DB plugin for Database Management

2012: Verify plugin for auto structure verification and peak assignment

2012: gNMR and Screen plugins - to be released
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An R&D company with >20 people and >80,000 registered users

www.mestrelab.com
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Before you start

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

M  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 .
Q’q. 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.
| I 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 copy all the files in the folder
of an 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

MZSTRELAB RESEARCI change the processing parameters by choosing Processing | Processing Parameters.
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To see the parameters

Parameters . L
M Choose View | Tables | Parameters to view the S a8 &
acquisition and processing parameters TS ke i
L Data File Name Daﬁ?gg;%i?ﬁgféﬁﬁ: iR
M Click Report to report the parameters as a text box ||, qunne 5+
on the spectrum. Resize the text box and 5 Comment 14 Quinine
spectrum to make a better layout 4 orign Varan -
@ 5 Owner
[} 6 Site
] [ ] (] 7 Spectrometer inova
::F;T::E c:_-ml::: 8  Author
e Prejactsf Demo Celz
ﬁﬁc""ﬁ'qm 9 Solvent cociz
Z e Quirime H
[ —— e 10 Temperature 25.0
+  Cwighni fEn
T Crarer 11 Pulse Sequence s2pul
‘ & S )
7 Specmemetar noE 12 Experiment 1
2 x;: [ uc 13 Mumber of Scans 200
10 Temperziume 250
'.'.l;.cbem -1 14 Receiver Gain 48
iim 15:- || 15 RelaxationDelay  1.0000
oy 4
. '.Sg:ztbn e n ]
15 Fuss "WicE CLOO00
7 ammmn 1400 Use the green
WamEme  MOT0TTIIIME handles to move,

= -]

s Mefoen IMIIEGTIADI rotate and resize
o the text box
21 Spedmmeier ISET
Fracpemoy
ZZF Spescirall [-x -k
WA
I3 Lowest -89
Fracancy
2 Mudeg il

5 hooredSpe 225D
5 SecmiSe 5535

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
M 00 95 90 85 &80 75 70 &5 &0 55 S0 45 40 35 340 25 20 15 140 as a a E
C 11 {ppm)




To correct phase, baseline & reference

correction if peaks are
not symmetric*

m’h. -
¥ Click - for phase L >

1500

1000

rS00

™ Click % ~ for baseline |' - |
1000 +
correction if baseline is ||‘ ||‘ h — "|
k 500
not zero W J”J‘L
M Click JA_~ to calibrate CHCl, CHOLS
the chemical shift 7
reference if the solvent iy /\
or TMS peak is not at the /
right ppm : _ \‘_
] | }".1:35 | :_?EII | I?.EIEEI | 7z
fi f1 (oo

*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 A lot of display properties can be customized

M  You can click Set as Default to save the settings for spectra opened
in the future

M  You can save the settings for other users using the Save Properties
and Load Properties tools

, Properties

=
NMR. Spectrum

@ General Background

Tip: Use options in the ] ore Color: =

Geometry Tab to 1 Opacity: 0%
. a4 -7 Scal
change the size of a = @I Tite

[;] Haorizontal

spectrum precisely ] vercn 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 [ ok || canel

J

Apply

MZISTRELAB RESEARCI
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To display 2D spectra in the way you want

M Use the Plot Mode tools to change to
bitmap or contour display etc.

(3

Bitrnap Plot

Contour Plot

Stacked Plot
Whitewash Stacked Plot

M You can also change other display
properties by right-clicking on the
spectrum and then choose Properties:

- NS

M Legend ==
:
M Color Palette: You can define your own G ‘ d
EEEEE "] Legen
M Contours: numbers and scaling, and line m .
H e
width B e pie @
F" Stacked Ploting method: I
M Traces: method and space ) s;.e; e
l Q Herizon tal Mumber of Positive Contours: 10 EI
I D Vertical Mumber of Negative Contours: 10 E
IS Peaks Scaling: 1.500 (5]
'M’l 4.82 ! ﬁlmew; Line Width: 25 [£]
taxol DQF-COSY of Taxol i i, Assignments ?
3.4
' ‘ 3.6
241
H 38
) ’ 1.21
, o Moo o [l ] [ ]
42 El-0.7 g
Wi >M-061
“ 4.4 -1.21
s Tip: You can set a line width for 2D
- contours independent of that for 1D
’ ’ 48 curves since 7.1.1
% o
-4.82
MZISTRELAB RESEARCI 511 sio 419 4js 4I.7 416 415 414 413 412 411 4!0 3f9 318 317 3:6 3j5
2 (ppm)
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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) 4 Fit Traces to Height
. . W Fit Hori -
M Display the 2D spectrum, click the Traces tool Fit Horizontal Trace to Height
] am = Fit Vertical Trace to Height
options [% and choose Setup...
. . . + Select Traces Graphically
M Choose a 1D in the Available 1D Spectrum, click [+/] AT
& to attach it to that axis
A Qunine Drag & drop
g B B .
H Quinine HSQC
3 0 -70
%Quinine 13C - _i 80
Drﬁag & drop }E
E L -90
C _ k3
— 0 100
: £
3. Quinine H3QC i, [ g
[ 3 0 o -120
oo =
™ - _:: o ~130
- 1;-
To change the Y intensity of the traces: Place - 140
the cursor on the trace and scroll the mouse _fE 0
wheel, or click Ctrl+Shift+arrow keys. } 150
To move the baseline of a trace: Shift +
| mouse wheel. 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0



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)
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Alert to users of Version 6 or older: Adopt the new
workflows for more efficient multiplet analysis

M There have been major changes to the peak picking, integration and
multiplet analysis since Version 7, including GSD, auto peak classification,
and more intelligent multiplet analysis.

M If your goal is to extract multiplet information (chemical shifts, integrals
and J-couplings), use the Automatic Multiplet Analysis tool _{ﬂ‘;_‘ or the
:i’ Manual Multiplet Analysis tool il to extract such info directly.

M Do NOT integrate peaks prior to it. If you did manual or auto integration
prior to multiplet analysis, such integrals will be replaced by the multiplet
integrals. Integrals from either operations are independent, and may be
different due to different integration mechanisms and options.

E ﬁ' . Jll_: . 557:7;2.“:,’1,’35?7,"f.‘fl@}'&'}‘&'i&f]lf.:,i-;7;1:2?.:“3??5??52§n~,?.«‘3;231:5?37‘:,»i‘i“iﬁffl‘i':l-’::}'l';r'i’f':';fiififif‘i'ﬁ
O (dd) F(d) 1 (ddq)
J12;0?227) J(544335) [J(2. 57‘:8’?3 13.57) f‘i(:l;)
You are rt‘ecomm.ended to usEe the > ﬁ%) JZ% m;‘{;}:'m 5 E??' [ﬁm, ] m‘.‘
Automatic Multiplet Analysis or == B ' - ’
R(d)
Manual Multiplet Analysis directly Pick picking and )
without a priori peak picking or classification, [
. . ) . [ f
Integration integration, and , [ ( // / [ | f /
multiplet analysis are / / ’ .
all done in one step:
L L P el Ll [ el Gy R
MESTRELAB PESEARC“ 083 086  0.520811.06 esxxlﬂs 185 295 184 22 189 099 327 218
Chemistn/ Software Solutions 100 95 90 85 80 75 7.0 es 6.0 5. ‘ 45 4.0 as 30 25 20 15 1.0 05

5 50
1 (ppm)



The number of
nuclides (NN) of the
multiplet

Normalized integral
of the multiplet.

o
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Fully automatic multiplet analysis

¥ Click Jllito do automatic multiplet analysis. By
default, it does the following:

M Picks peaks using GSD (if no peaks were picked) and
classify their types (compound, solvent, impurity
peaks etc.). Note these are controlled by the Peak

S 1k

Picking options
M Groups the picked peaks into multiplets and fits them
to J-coupling patterns, and calculates their integrals

(depending on the Multiplet Analysis options). Note
these are controlled by the Multiplet Analysis Options

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

Multiplet Manager @
B33y @ &

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

MName: A Class: d -
a: 8.623 ppm Middle
J-ist: 4,49

Discard Peaks

Total Mudides = 24 {24 in molecule)

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

\ Nudiides: 1 1 |Auto

p Integral:  0.35 = @

Absolute:  93416.4

From: 8.668 |+ To: 8577 [+

F Y
m Peak Picking Options @Iﬂ
Method: 5D -

Settings
Refinement Level Resolution
Ref. 1( 2 fitting cydes ) ) High
> 1 1 1o 1 1 _
- u @ MNormal
) Low
@) Custom |1.00F
Auto Classify Impurities/Compounds. ..
Defaults
[ CK ] [ Cancel ]
b
v
-
w1 Multiplet Analysis Options m
Minimum Area: m
Integration Restore Defaults

Calculation Method:

Peaks Method Parameters

.

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



Advantages of GSD-based multiplet analysis

M GSD extracts the spectral information from a H-1 spectrum fully
automatically without the need for peak picking threshold and integration
regions. It usually gives good results when the spectrum is of decent quality
and resolution, as shown by the examples here:

2
v

8

A

Tool menu | 4
and check Show

. Peak Curves or
other options. You
can also use the
Properties dialog

2.03
3(2.27, 3.57, 457, 13.13)

WP 7T
4.31 |

The GSD-based multiplet

analysis gives more e-283H The GSD-based multiplet
accurate J-coupling analysis successfully
constant (4.31 Hz) than > recognizes and separates
the apparent peak ’E ( the triplet from the large

M separation (3.83Hz) 34 HDO peak
-

MEZSTRELAB RESEARCH
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T
2.060

T T T T T T
2.045 2.040 2.035 2,030 2.025 2.020
f1 (onm)

T
2.015

Tip: o display the AR IRRE AR

GSD peak curves IS 1 1313

(and sum or 1 [ las

residuals), expand A j(v[j - VL Hl (73]52727

the Peak Pickin F (dddd) The GSD-based multiplet

analysis successfully
recognizes a very complex
(dddd) multiplet. Red:
experimental spectrum;
Blue: GSD peaks; Purple:
simulated multiplet




Qrﬁ
.3

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 RESEARCH
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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.




To manually refine the auto multiplet analysis results

M After the auto multiplet analysis, you are advised to use the Multiplet
Manager to verify and correct the results if needed.

M The most important things to verify:

M Are the solvent peaks properly identified, and impurity peaks properly
excluded?

M Are the integrals properly normalized and the numbers of nuclides
correct?

M Are the details of each multiplet correct?

M Mnova provides a set of tools for you to verify and correct such results

interactively. The use of such tools are exemplified in the following
slides.

U

MZISTRELAB RESEARCI
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If solvent peaks are not properly recognized

M Mnova has a sophisticated method for solvent peak recognition, though
it may not always work right.

M To view the peak types, turn on the peak curves to see the different
colors, or click on any peak to open the Peaks Table:

M To change the

type of a peak, A S e =
. . . RR —’“"‘ﬁ Peaks
right click it from _ RE ik
3 - 2= I ok -
the Spectru m, Report Peaks Copy Peaks Setup Report DgEte
and choose Edit < qT e * e
SyncFrom Spec  Filter SyncToSpec  SetFlags Select Peaks
Peak Type ppm [ntensity Width Area  Type  Flags npurity)
27 729 3.5 1.24 40,17 Compound Weak

M You can also
choose multiple
29 726 745.0 0.98 5859.78 Compound None
peaks from the i
— 30 X125 595.9 0.86 4523.18 Solvent MNone CDCI3
Peaks Table and
31 725 907.8 1.27 8915.38 Compound None
Change thelr 32 725 1269.7 170  16690.83
types together

23 7127 097.9 0.97 5550.74 Compound None

Compound MNone

T T
o== 1ES

T T T T T T T T T T T T T T T T T T T T T T T
7285 7.280 7275 7270 7265 7260 7255 7.250 7245 7240 7.235 723D ?.ZESI?.ZZQ 7215 7210 7205 7.200 7.155 7190 7185 7.18D 7175 7.1 W65 7

Tip: To display the GSD peak curves (and sum or residuals), expand the Peak Picking Tool menu| M
and check Show Peak Curves or other options. Use the Properties dialog for more options.

MEZSTRELAB RESEARCH
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If solvent peaks are not properly recognized (2)

M If a wrong solvent peak affects only one multiplet, right click on that
peak, choose Edit Peak Type, and change it to solvent/compound. This
peak will be automatically excluded from/included to the multiplet:

oo o —i 52}
L 3 5 BE g
[ §
rm Peak Flags @M‘ i rT rT
[] Type: Cancel
[¥] Flags
Right click here and 5. Reference
choose Edit Peak E(m}
. 722
Type. Change its Type >
to Solvent

i
n
2
—i
T T T T T T T T T T

726 735 734 723 722 721 720 719 T8 726 725 724 723 722 721 720 719 7AE
t {ppm) 1 {ppm)

41.16 -

Note: The multiplet integral curve does not change to reflect the actual integral of the doublet. You can click
on the left end of the multiplet bar and move it to the right to exclude the CDCI3 peak from the integration

curve. Note this does not change the integration value of the doublet.

MZISTRELAB RESEARCI
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If solvent peaks are not properly recognized (3)

M If a missed strong solvent peak affects the overall multiplet analysis
results, try the following and redo the auto multiplet analysis:

M Use the Edit Blind Regions tool to exclude the solvent peak(s).

M In the Parameters Table, make sure the Solvent name is right.

M Make sure Auto Classify is turned on in the Peak Picking Options

M Or you can do manual peak picking first to exclude the solvent ones.

M Before redoing multiplet analysis, choose Analysis > Peak Picking >
Delete All to remove all peaks (and hence the multiplets)

M If none of the above options works satisfactorily, use Manual Multiplet

)
S

Analysis
EEEE
EEEE
228 . 2287 sl 200 Use Add Blind Region
IIITT oaopo
S8R RRREREENT IR RN AR ONRRRNN AR AR RSS2 RNRASE to cover all the HDO
As only part of the e peaks. Remove all
HDO peaks were Y. peaks and do auto
{ marked as solvent — — - MA again to cover all
peaks, auto multiplet ;(zqo) multiplet peaks
analysis missies :
7fm) N (h)
many small 346 145 -
multiplets in the H (0 1(@) M) ] [PO bt E]
. . 4.43 || 3. 1.75 | 1 0.94
aromatic region . |4  Edit Blind Hegions...
K(®) o(
— — —— 3.29 125
0.09 2.00 0.08 5 E Enable Bli Regions
0365 36 355 350345 340 335 330 \ I,& Add Blind Region
|
|
‘ | ' l l % Edit Predefined Rules...
| ! |
L i | { r
T Ay
0.09 0.09 2.00 0.08 0.17 0.09 0.10 0.26 0.12

MESTQELP’\B F‘ESEAEC'! T T T T T é %
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MU'tiplEt Manager .igﬁ- <«—| Double click on it to show

H{435) the Multiplet Manager

M 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.

Delete the current Add/Delete multiplet Navigate to the
multiplet peaks Previous/Next multiplet

Multiplet Marfager ,@,/

|| @ 2

Properties of the

Bez Jm R A 4/_/ current multiplet
The # of protons the Name: A Class: d
multiplet corresponds

a: 8.623 ppm| [¥] Middle

to. Change this | Use this tool to
number affects only MHist:  4.49 @] simulate the multiplet

the current multiplet e

Color: | I Purple - | # of protons in the

_— molecule (if present)

Normalized integral \\ Total Mudides = 24 (24 in molecule) /

of the multiplet. Muclides: 1

- Absolute integral of
Changing it affects all [~

/ the multiplet

X
. b . = L
IIIUt|Ip|etS* Inteﬂrall 0.35 @/
Absolute: 93415.4

Ly
From: 8.668 = To: B.577 =

Integration region of | __—T]
the multiplet

MESTRELAB RESEARCH *Note: the normalization here is independent of the normalization of integration using the Integral
Chemistry Software Solutions Manager.




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)

B — e B — —_ —_ —— —_

MZISTRELAB RESEARCI
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m

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]

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

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

To split partially overlapping multiplets

= = D Ha
E E BE E g g 2 Report Copy | D
P = = moo P i | =
| | . s
Multiplet Manager E

| (& | @ @ @)

3.17 - 2,99 {m, 2H)

Mame: 3 Class: m -

5: Middle
Hist: &)

Discard Peaks

Color: [Imﬁe *]

Total Nudides = 24

Muclides: 2 EI Auto

Multiplet Integral: 2.24 |

From: 3.168 5| To: 2,987 [2]

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

10 31,[11? EIE; 307 3.08 3.05 2.04 203 302 301 3.00 220 298 297 298 2595 294
PR

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

JuIge

MESTRELAB RESEARCH
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Tools for verifying multiplet analysis results

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

3.143

3132
--3.120
3.109

--3.098

--3.089
--3.083

3057
--3.048

“ 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 =]

MESTRELAB RESEARCH
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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”




_ 172

A small peak is
missed by GSD,
hence the multiplet
is classified as “m”

-

To add a “missing” peak to a multip

] ALY,
I(m)
1,69
1.05

169

faa}
[}
°
o
g 88 & &
— —
N ”I

1.67

T T T T T T T T
“4/30 1725 1720 1715 1710 1705 1.700 1.695

T T T T T
1690 1685 1.680 1675 1.670
f1 (ppm)

T T
1.665 1.66/

MEZSTRELAB RESEARCI
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Click the Add Mutliplet Peak tool in the
Multiplet Manager, click SHIFT key once, and
click around here to add a shoulder peak

13.09

I (tdd)
1.69
3(3.88, 12.27, 13.00)

—172

=171

et

Multiplet Manager

=
o0 oo oo
EE o
H o —
oA %)

®[Ee =

7.29 (d,| Add Multiplet Peak h

Mame: D Class: d -

m
)
d

== e ] M= - ==

&g g 4

—_— —_ —_

V7 ﬂ L

B30 1725 1720 1715 1710 1705 1700

1

09
12.27
3.88

f1 {gpmi

T T T
1655 1.690 16585 1.88D0 1.675 1670 1.665 1660 1.655

1.08

The added peak is
automatically included
into a “tdd” multiplet

T T T T T T T T T T T T T T T T
730 1725 1720 1715 1710 1.705 1.700 1.695 1.690 1.685 1.680 1.675 1670 1.665 1.660 1.655

f1 (ppm)



Use Line Fitting to optimize peaks locally
M |n addition to the novel GSD, Mnova has also the classic Line $¢| New Fit Regi
. ey . L. ew Fit Region
Fitting for fitting peaks locally, starting from initial peaks. 4t Edit Fit Region
M The GSD and manually added peaks can be optimized as follows | ¥ DeleteRegion
§*  Add Peak
" ‘E Delete Peak
13.09 Choose New Fit Region to define a . _
1409 region to fit. VR Rt
12.27 .
?J\y 3.88 Choose Fit to fit the initial peaks || Fal
I (tdd) N to the spectral curve. =% Options...
3(3.88, 112l.6297, 13.09) Turn off the dlSpIay of the GSD k
peak curves

M1

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 13-09

730 1725 1720 1715 1710 1.705 1700 1.695 1.690 1.685 1.680 1.675 1.670 1

f1 (ppm) 1809
- 12.27
, 3.88
L 4 I (tdd)
| 1.69
Note: The Line Fitting changes the GSD J(3.88, 12.27,13.09)

peaks and the relevant multiplet analysis
results are automatically updated.

U

MZISTRELAB RESEARCH
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730 1.725 1720 1715 1.710 1.705 1.700 1.695 1.690 1.685 1.680 1.675 1.670 1.665 1.660 1.655




Use Line Fitting to manually revise GSD peaks
(&P

M You can use the Line Fitting tools to manually edit the GSD peaks Y0 New Fit Region

3 Edit Fit Region

R LY RR &R ] ¢ Delete Region
’ N0 ’ Choose New Fit Region, click
The two GSD F (ddd) and drag to add a new fit | £ | AddPeak
peaks in the 573 region. The covered GSD peaks M8 Delete Peak

- 1(7.62, 10.32, 17.05 .

middle do.not ( ) are taken as initial peaks; the Wit
have the right simulated and residual curves ] .
heights. FAl

I are displayed

.;K' Options...
M1 N Ll o &S 3
o-| Lo L5 Lo L5 Lo L5 Lo Lo
T T T g T T T T | | \ / | |
5.78 5.76 5.74 5.72 5.70 5.68 5.66
F (ddd)
-— . 5.73
Choose Edit Fit S )(7.62, 10.32, 17.05)
. 1 v ¢
Region to open | | =| D~ 4 Sl &
the Line Fitting Name: [ |
dialog Fromlg 656 pm =) To: [s.807ppm =
£ &l il Y
Shift(ppm) |  Height Width(Hz) | s 4l
1|5.7706 519.08 1.26 = 002
257515 430.86 144 @ 001 Y,
3|5.7447 550.50 1.15 = -0.08 [
- =
immm 1.50 @ 0.10 T T " T T T T T S 1 T T T T T T
5.80 5.78 5.76 5.74 5.72 5.70 5.68 5.66
5|5.7256 399.92 1.08 = 0.83
6|5.7087 540.29 146 #® 0.15
7|5.7020 602.09 1.15 = -0.06 b
8|5.6830 541.33 149 @05
B ToRl AR PReERS [ | LlJ
MESTRELAB RESEARCH P ———
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Use Line Fitting to manually revise GSD peaks (2)

m - T = o ? E
M1 P P P P ~
- B i 5 | %) %] I+ 4l 8|
Mame: |M1
From: |5.656|:|pm 33 Tos |5.80?ppm 32
F (ddd)
Use the green handlers to select s 73 2| Kl e[|
and edit a peak: 1(7.62, 10.32, 17.05) - . — | e | —
. - g ift{ppm eigl i z) =
Top triangle: select the peak; ) 1008 . ® 0.0
Top box: change the height; 0 i . » oo
Middle boxes: change the width; —
357447 560.50 1,15 = -0.08
Lower boxes: change the shape; -
Bottom box: change the location F|>7277 0788 b0 = o
5|5.7256 497.79 1.33 = 0.83
6| 5.7087 540,29 1.496 = 0,15
757020 602.09 1.15 = -0.06 b
T 856830 541,33 1,43 = 0.57 -
i =
% T T T T T 'é:l T T T T T T h I _’I—I
M1 =L r‘.','. @ 5735 5.745 5.735 725 5.715 5.705 5.69% Residual Error 403.782
L LN Ly Wy L L
| I I | I //"'
As peaks are edited, the
F (ddd) simulated and residual curves
573

3(7.62, 10.32, 17.05)

and the Line Fitting table are
updated. So are the multiplet
analysis results

MZST R EL AREENEE 5.745
Chemistry Software Solutions

3.715 3.705

5.69%




Use Line Fitting to manually revise GSD peaks (3)

Line Fitting E|
K % % = 4 4l Click Fit to automatically optimize the
current peaks and reach a better
Name: [w1 / fitting to the experimental curve
From: IE.GEOppm 3: To: | 5,815 ppm P
2| B ;ﬁ'ﬂ Al
Shiftppm) | Height | width(iz) | s | area =
i 5.7706 464.36 1.44 0.81 10079.254 M1 R E E F“'ﬁ‘: m : E: E
257515 479,23 1.48 0,95 11186.631 LF Lln LF Lf\!: Lf? LF T 1
357448 438.07 1,38 0,85 9653,496 |
4|5.7273 579.10 1.52 0.94 13933.007 1 . 1 1711
5|5.7258 460.59 1.34 0.43 8119.618 B ! 10.31
. 6|5.7087 545.65 1.45 0.92 12420.826 I 7.61
715.7020 530.20 1.40 0.686 10619.343 7
- F (ddd)
W {]s.6830 546,32 1,45 0.75 11703.136  |w 5.73
s | i 3(7.61, 10.31, 17.11)
Residual Error: 209.459 :

Note the change of the
Residual Error, the simulated
and residual curves. The
multiplet analysis results are
also automatically updated.

[ 88—

581 580 579 578 5J7 576 575 574 573 572 571 570 5.69 5.68 567 5.60 5.65

Tip: GSD uses a different line shape convention (called “Generalized Lorentzian” or “Kurtosis”) than the normal Lorentzian-
R TREl it REoEE Gaussian (L/G) shapes used in Line Fitting. Click the Options Tool &l to make sure that the Shape Types is set to
C{,emi;tw AN “Lorentzian-Gaussian” if you want to convert GSD peaks to Lorentzian-Gaussian shapes during the fitting.



To restore a discarded peak from a multiplet
| Multiplet Manager — @
g 5 & E =
7T )| (2 2| < & | T
9.07 (t, 1H)
B (d) Mame: B Class: t -
S 5: Middle
— 1=1.01 -
This peak is automatically FESE554, 564 2]
discarded from the multiplet
because it is very asymmetric to Colar: [ B Furple q
its counterpart.
Total Mudides = 30 !
Mudlides: 1
Multiplet Integral: 1,01
From: 9,087 =] To: s.0fs 2
o o

Turn off the Discard Peaks. All the 3 peaks are
taken as parts of the multiplet, and they are
classified as a triplet.

MZISTRELAB RESEARCI
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To re-assign peaks to multiplets

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

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)

MZISTRELAB RESEARCI
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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
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)

MESTRELAB RESEARCH
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Change the settings to traditional multiplet analysis

M If you do not like the GSD-based peak
picking and multiplets analysis, you can

change the options back to the traditional Method: Standard M
Peak Picking Options

i ™
ﬂ - 1 Peak Picking Options m

ways. Moise Factor: 300.00 2
M Open a 1D NMR, then do the following to S il =

turn off the use of GSD-based peak picking

and multiplet integration: Lol =T

[ Defaults ][hdvanced >>]

M For Peak Picking Options, change the Method [ interactive
r[ Restore Default Options n

to Standard to use the traditional peak
maxima-based method, also turn off the Auto

glatsosr::tlfCZﬁu don’t want to CIaSSIfy peak types :HE - r|'|'| Multiplet Analysis Options m1
u ically
M For Multiplet Analysis Options, change the G%"_eral .
Calculation Method to Sum* Minimum Area: [B.00% 12
Integration .

Calculation Method: |[Sum  «

* Note: The results from Integration |E is independent of those from the
Multiplet Integration. So only the Peak Picking options and Multiplet Analysis
options will affect the multiplet analysis results. Sum is the traditional
method of integration by summing up all points within the integration region.

MZISTRELAB RESEARCH
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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

MZISTRELAB RESEARCH
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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 integrate peaks independent of multiplet analysis

M Click [F to do auto integration
or click I to do it manually

M Double click on an integral curve
to popup Integral Manager:

Integral Manager E
Integral
1

Total: 53.00

<

fl

From: [8.653 2 To: [8.502 2

[] Linear Correction—————————————

a4

[F Autodetect Regions

[B Predefined Regions

2§ Options...

[ Manual I
I5 o)
)

v Show Integrals

Manually

g (e L
g (e L

Nuclides Count

30 12.5 120 1L5 110 0.5 0.0 3.5

M Type a Normalized value to
normalize the integrals

M Browse, delete, change, split
integrals interactively if needed

Click and drag the left
green box to change the

range of the integral

- i A T T ¥
] E EEE g = E E
3 = R E- E G
%0 85 80 75 70 65 60 55 50 45 40
1 {ppm}
> L — —
=
a g
7 7w 7137 T8 2’ 723 a0 e

* Note: The results from Integration is independent of those from the Multiplet Integration. Use Integration

Options to change the method and other parameters.
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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.



To predict NMR & verify your structure

M Open your 'H (or 13C) spectrum in a new page

A
M Copy your structure from ChemDraw or Isis/Draw Eiirz'h‘:;ng L’
M Choose Analysis | Predict & Compare. The predicted Integration '

Multiplets Analysis »

spectrum is stacked with the experimental one for

. . GSD v
visual comparison Line Fitting N
Q Manual Assignment A
Eleg o Predict & Highlight ’
P’i'ma: 1H NMR. Spectru r. a Predrct & Veri
LA 18,
| 1|32,§k 1|?- “;234-.-
o TN 1,}& N,] 18 Spectral Moments
@ 2 H o1 ) Data Analysis...
You can drag the label of g'\ﬁ ;}zlx "
a predicted peak to M 5
. i 5] (] 3 (5] 11 ) =
change its chemical / 4 s - = 1H Prediction
shift. You can also —1 ' 18 | o a JF
change the predicted J- | i J\I, | lL Report Copy  Ungroup | Group | Mew ]
couplings in the 1H S Field: 399.972MHz | %]
Prediction Table.
Atom Value Error
4 3CH |7.52ppm |0.25ppm
. 1.50Hz
> 4CH |7.85ppm  0.25ppm
> 6 CH 739ppm  0.15ppm
[ 7 CH 7.383 ppm | 0.35 ppm
4 8 CH 8.7lppm 0.25ppm

-_
11 CH |5.30 ppm  0.45 ppm
13 .. |1.62ppm |0.45ppm
13" .. |2.00 ppm |0.45 ppm
15 CH |1.82ppm | 0.45 ppm
' ... |2.51ppm |0.45ppm
16" .. |2.87ppm | 0.45ppm
17 CH 2.41ppm  0.45ppm
18 CH |5.80 ppm |0.45 ppm

il el el vl el el el v
&

MESTRELAB RESEARC T T T T T T T T T T T T T T T
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To assign a 1D 'H spectrum

M Click A key (or choose Analysis | Manual Assignment) to enter Assignment

mode. ’kg

M Click on an atom in the structure. Then choose the peak you want to assign.
There are 3 ways to do it:

¥ A picked multiplet, by clicking on the multiplet label, or
M A peaktop, or any point in the spectrum by clicking on it, or
M Arange in the spectrum, by click-and-dragging to cover it

M You can predict the *H spectrum to assist your assignment*

[ *Needs a separate license for
' T Mnova NMRPredict Desktop

1]
RIEELE
220
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To assigh a multiplet to an atom

AA AR b ke s I
& NAY; v

0 In Manual Assignment mode,

1”2 / first click the atom to assign

H-:C T i
13“‘0”’, x\"n]/ %5
i | |
~. ﬁdﬂ‘\x x”[g]““h
N 8 CHg
3 || 14
O
10
Next click on the multiplet - & (dd) cidd)
. . » 837 B.14
label to assign it to the atom 2.2, B.13) 092, 8.10) |
) Assignment label is
& displayed
ﬂ '. m |”| ﬂ | I| || ||
| | | | I [ I
J A . L'I I'\_. _JI (N _._____f"l v \x_ .
9:5 . '9:4 9:3 I 9:2 9:1 3:5 I BI.4 B3 B:]. 4:0 . 3:'9 3:3

MESTRELAB RESEARCI
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52
H lermnah

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



v

B
—ea9
—EIG
Nk

First click on the atom to
assign

| Next click-and-drag around the
peak to assign it to the atom

To assign a region to an atom

a5
f‘:g.ls

I
Tegan

5 (dd)
.14

3052, 8.10)

JuIge
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To assign a peak top to an atom

SHEE zza3 FrEE £ 3
3343 A A DL
Y
0o First click on the
1‘? atom to assign
HaC 7 i
BN N X 14
" | |
2 <4 0
=N T
N 87 % [CH,4
3 || 14
0O
10
Next click on the peak top to
assign it to this atom
& (dd) 5{dd)
837 b.14
W21z, 813 W0.52, 8.10)
2 6 5
1 | |
\ 1 N W
[
JI I'«.,_ JI g J lul u _ J \ N
9:5 I 9:4 '9:3 I 9:2 9:]. 3:5 BI.4 3:3 ln :BI.Z . 3:1 BI.I] 4:1 4:!] I 3:'9 3:3

Tip: By Default, Mnova automatically snaps to a peak top (with interpolation). Click Shift key one

time to toggle it off if you want to choose a shoulder peak.



To predict NMR & help you assign peaks

M Open your 'H (or 13C) spectrum in a new page, do multiplet analysis or peak

picking as usual

M Copy your structure from ChemDraw or Isis/Draw

M Choose Analysis | Predict & Compare. The predicted spectrum is stacked with

the experimental one for visual comparison

M Switch to Superimposed Mode so you can assign the multiplets/peaks guided

by the predicted peaks:

Use Shift + Up Arrow key
to change the active
spectrum and see the
multiplet labels and
predicted peak labels. In
Assignment mode, click
on a multiplet label and
then an atom to make

| the assignment.

' Blue: predicted peaks
Red: observed peaks

Cuirine H H Q.np!i]r{;s

o
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Automatic assignment of 1H spectrum*

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

Isis/Draw

M Choose Analysis | Automatic Assignment. Mnova does multiplet analysis (if
not done yet), predicts H-1 spectrum, and automatically assigns H-1 peaks

Quinine 1H 1H Quinine . .
P 5%\ —~ 5»::‘} 24
13 5 iT CH_
ra “-\.\_‘ _5 =
[~
HO 12 F 18
et P B
CH, =2 TN
74 | H 14
| -
9] 3 5.5
N
'5""‘-..\_ ﬁ'—f/z\
# ﬂ 17 (adade)
O 2324
{143,301, 477, 748, 10.63]
& (de) 11 )
7.3 543 .
32.58,921) 4.42) 32-_{;;)
';_gds:' -";_gdﬁ:' 13;%:1;. 19 (m) 240=) 21 {m) 13,15 {m)
J(a.20) | 3455 3762, 10.32, 17.05) 492 | I = L
3 16°.25 (dag
721 283
1275 Y214, 4.58, .35, 11.00)
3
E 4 B
’ !
. 12 a1 20
g U “ 16722 1625 13,15
17
oo i T s
S 4 E & i
L3 L= -—

it T i b Ly A A
#88 2 & & % g L g g
oo (= (= ~ — ~ - (= = ~
- . . : : : . . . : : - ' ' :
95 90 85 &1 75 70 &5 &0 55 50 4% 44 35 3g 15 24 15 10

*A separate license of Mnova NMRPredict Desktop is needed.
Tip: you can do multiplet analysis and clean them up prior to auto assignment. Also, try Mnova Verify
that automatically verifies your proposed structures (http://mestrelab.com/software/mnova-verify/).



http://mestrelab.com/software/mnova-verify/
http://mestrelab.com/software/mnova-verify/
http://mestrelab.com/software/mnova-verify/
http://mestrelab.com/software/mnova-verify/
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M Choose View | Tables | Assignments to open the Assignments Table
M The Table and the structure are correlated: You can click a row to highlight the
atom (and its assigned peak), and vice versa
Quinine iH o IS.SZ Assignments
P 3= X . =] B
1H Quinine als i A ® i
/_15\._5‘ “13\ Report Copy Delete  Expand Collapse
13" < 17 RCH2 - -
| 2']‘&_' 19 Atom Chermical Predicted COSY
HO = e 1C 12664 |12849
o 7 2C 14426 (14312
CHs I N 43C 10116 10340
5 | ';E H 7.1 752
o] 3 ' 44C 13150 13138
= H 795 785
5C 15770 15832
46C 11825 11987
H 747 7.39
¢ 47C 115 12138
H 7.30 7.20
48C 14742 14732
H 862 1871
F ! 9 C 14751 14825
X454) H9.20) 10 M
— 1«11 c 7218 7007
H 548 563
12C 5973 6231
413C 2185 2383
H' 1.69 171,202
- .. 156 1.71,2.02
14 N
415C 27173 2131
H 179 148
416 C 5706 5557
H' 3.05 2.50,2.78
— . 263 2.50,2.78
: 417 C 2983 4036
R H 2.23 208
%0 85 &8 418 C 14175 13985

* You can right click on an atom and choose Edit Atom Data to change its label. Changed labels will be
used in Assignments Table and other relevant reports.




If you have 2D HSQC

M You can first assign 1D H-1 peaks, and then assign HSQC cross peaks, or vice
versa

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

M To assign in HSQC, click A key to enter Assignment mode. Click on an atom in

& the structure. Next click on the cross peak to assign to it*
B . W
H-1 assignments Jj M J‘l MM
from 1D spectrum or _ . . ; . e
HSQC %
L
C-13 assignments Reciles -
from HSQC % ®
3 | || Report Delete | Setup
5] 1 1 Molecule
13/“‘_15\‘1?’
4
@ A
21
HO 12 = 16
CH, 22\11’/1 N
24 | H 14
. 0 3 9. 2
2N N Yy
87 &6 85 B4 83 82 81 B8O ?.9{ I 5\\47///'2\\N’///,-’8
| 10
MZSTRELAR RESEARCH *By Default, Mnova automatically snaps to a peak top (with interpolation). Click Shift key one time

Chemistry Software Solutions to toggle it off if you want to manually locate the peak center.



The Assignment Table for multiple spectra

M Choose View | Tables | Assignments to open the Assignments Table if not yet

M The Table lists all assignment results, which can be copied to other documents
M Try Script | Report | Assignments to report the results in journal format

Aszignments
B R ¥ - | ®

Report Cnpiﬂ Celete  Expand Collapse  Setup

Atom Chemical 5| Predicted & COSY TOCSY HS0C HMEBC H2BC NOESY
4 i1°E" 36,08 1, 1" 7
H | 2.35 1
H' | 2.29 1
2¢C | 79.42 7. 26
30 | 79.40 13, 13",
4C  [133.54 57, 57", ...
5C | 142.27 57, 57", ...
46C 729 5
H 6.24 6
4 7C 7513 7 26
H | 5.68 26 7 1,2, 9,28
8 C |45.84 26
9 C 5392 7,26, 21...
10 C | 203.84 11, 21, ...
4 11C 7568 11
H |3.82 | |11 10 I 26
4 120
H
4 13C 2702 13, 13", ..
H3 1.25 13 3
4 14C 2195 14, 14", .
H3 1.15 14
150
16 0
17 C |8L4 24, 24",

MZISTRELAB RESEARCI
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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

MEZSTRELAB RESEARCH
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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]

MEZSTRELAB RESEARCH
Chemistry Software Solutions




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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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
Chemistry Software Solutions
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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




To change display properties of stacked spectra

M Right click on it and select Properties:

= o G-t

=-3 » Fnter 0 h'ere if you don’t
[ty | W specean | /- like the tilt angle
ﬁ General Stacked /
@ i ctmcked Ange: oo g Enlarge t'he top/bottom
] 1 op Margi: P — margins if you don’t want
' [ stacked Bottom Margin: — 5 to clip peaks there
4 *fg Scales Clipped Vertically

9 Horizontal @ Ourent: | B 7003000 = Check here if you want to
[']] stacked - clip the peaks
@ Al: [Hue Color -]

A Integrals ’ M mercen \L\

P ﬂ\ Multiplets N Change colors of spectra

J&\ Assignments

Click here to set the
changes as default

[Setam’ Restore (o [ cancel |[ apply ]I

MEZSTRELAB RESEARCI
Chemistry Software Solutions



M

T TR

Delete spectra from the stack

Change order of the spectra in the stack

Change the Y-intensity of selected spectra

To handle the stacked spectra

~ CIickto toggle on the Stacked Spectra Table
M Use this table to do the following:

Choose which ones to display
Choose which ones to adjust

To increase the Y
intensity of selected or
all spectra *

To decrease Y intensity
of selected or all
spectra*

/

Tip: Read Help > Contents on more
advanced data analysis, such as
reaction monitoring, metabolomics,
relaxation studies, DOSY processing
etc.

MZISTRELAB RESEARCH
Chemistry Software Solutions

/'

y A

/

Uncheck the ones you don’t
want to display them

Stacked Specfra =
m R &R
Repaort /Copy Dele Inve Setup
. * - + - a - t -
Click and drag here to change Multiply — Divide Show  Select
the order of a spectrum in the 4 Title ~ /G Ratic  orm. Facte
stack
3 [¥]:00110086-0200-caff10_PROTONg 8.00e+00 9.09e-01 9.0%e-01
N2 00110086-0200-caff30_PROTONg [| 2.00e+.. 1L00e+.. L0Oe+..
1 [¥] caffeine30 2.00e+00 1002400 1.002+00

to change

Check the ones that you want




To superimpose multiple 2D

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

M Right click on it and select Properties to change the color of the contours
for the active spectrum

LML I

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

25

30

40

;3
&
f1 (ppm)

65

70

J

75

80

‘e : -85

- )
z
-~
gss8p

90

95

JuIge

MZISTRELAB RESEARCI 2 (ppm)
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Reviews of Mnova NMR

A review by Tim Claridge (U. Oxford) on

4

J. Chem. Inf. Model, 2009, 49 (4), 1136-1137:

...In conclusion, | would recommend highly this software to any chemist or

spectroscopist seeking a desktop package for the analysis of 1D and 2D
NMR data sets. Its attractive and intuitive graphical interface combined
with some smart functionality will suit less experienced users, while
dedicated spectroscopists will also be impressed with the more
advanced functionality it contains.”

A review by Mark Robert Wilcott (Rice University) on

4

J. Am. Chem. Soc., 2009, 131 (36), 13180:

...Off-line processing and the feature for generating reports are excellent.

Moreover, any laboratory group with extensive NMR processing needs
will find Mnova a valuable means to free up spectrometer time by
moving data processing off-line. | am impressed by the concept,
packaging, and utility of Mnova. Both university and industrial
laboratories will find it to be an asset.”

See lists of academic and industrial customers of Mnova at http://mestrelab.com/about-us/customers/.



http://mestrelab.com/about-us/customers/
http://mestrelab.com/about-us/customers/
http://mestrelab.com/about-us/customers/
http://mestrelab.com/about-us/customers/
http://mestrelab.com/about-us/customers/

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

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

MESTRELAB RESEARCI
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