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Outline

Overview of Mnova

Opening and processing 1D and 2D NMR data
Peak picking and integration

Multiplet Analysis for 1D H-1 NMR

Report analysis results

Assigning 1D and 2D peaks to a structure
Stacking and superimposing spectra
Predicting spectra from a structure

What else can be done....



All functions and
options are
available
through the
menus

“Pages” window
allows you to
browse files
loaded into
Mnova

Many other

windows and
tables can be
docked here
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Right-click in the spectra display
window for more options

Main window

Quick links to
common
display options




To open and transform your NMR data

* Choose File | Open to open the raw data
* Ordrag an fid file from a file browser to Mnova *
* Mnova automatically transforms the raw file into a spectrum

(including Windowing function, Fourier transform, phase correction etc) **
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*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 view or change the processing parameters
by choosing Processing | Processing Parameters.
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To visualise your spectrum

Zoom in/Zoom out (or press Z) *

Zoom out

Full spectrum (or press F)

Manual Zoom in to defined ppm range

Pan spectrum (or press P)**

Expansion — click & drag to draw an inset (or press E)
Fit to highest intensity

Fit to highest compound

Increase Intensity (or rotate mouse wheel)

Decrease Intensity (or rotate mouse wheel)
Crosshair Cursor (or press C) for measuring J-couplings
Cut (or press X) to hide parts of the spectrum

Quinine 1H 1H Quinine

IJI ”‘
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*Press Z several times to
toggle between
horizontal/vertical/box zoom

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

Click E, then click

and drag to define | 25000

the range for the

inset 20000
— 15000
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Editing your display preferences

)

Double click on spectrum or right-click and select “Properties’

w- B8

Metadata Geometry MMR. Spectrun

[Title |
| ®s| General Background

U Grid Calor: | A
@—] 1D Opacity: 0 % -
4 ,(f Scales

L]

| Title
[—.] Horizontal
— ) Font: M5 Shell Dig 2 =
U Wertical
Peak Format: | {parm, "Title"HbrHparm, " Comment"} {spec_num}
ﬁ'j eaks
_&(‘ Integrals Position: Inside -
4 J Multiplets Aligriment: Left =
_&‘ Integrals Offset
W Fitting Horizonkal: 0.00% -
o] i " -
Al A55|gnment5 Yertical: 0,00%: -

Q Prediction

Set as Default Restore Ok, Cancel Apphy

3 Properties @




Manual Processing

= MMR
View Molecule Prediction Tools Processing Analysis Assignments
' E’i f1 -~ h\._ h 0 J\; J\’; ):‘:h_

— Y v (11
Processing Apodization Zero Filling Manual Auto Phase Auto Baseline More
Template - and LP Correction= Correction =  Correction - | Processing=

Processing Group Delay...
FID Shift...

Signal Suppression...

Drift Correction...

TIs

Many options available

Truncate...

Frequency Shift...

3

Fourier Transform... Shift+F
Most common:

Symmetrize

* Apodisation

e Zerofilling Covariance NMR
* Referencing Hormalize..

Binning...

* PhaSing Compression...
* Baseline correction Smoothing...

Denoize...
Resolution Booster...

Reference Deconvelution...

Invert

Reverse Spectrum



Apodisation

- MMR
Home View Molecule Prediction Processing Analysis Assignments
LA
v (1 1]
Processing Apodization JZero Filling Manual Auto Phase  Auto Baseline Maore
Template = and LP Correction= Correction =  Correction = Processing-

Processing

No window function

Exponential multiplication
Ib =0.3 Hz

o

Apodisation increases signal to noise at the
expense of resolution

Apodization along t1

Average T2% = 0.274 s, Line Width = 1. 160 Hz
Integral-to-noise effect = 2,419 s

Functions
Basic Advanced

+| Exponential
Gaussian
Sine Bell
Sine Square
Sine Bell 11
Sine Square II

First Point

| Interactive

0.30

1.00

0.00

90,00

0.0

0.0

0.50

4k

4

4

Reference
- | Hz
S| |GB[H] -
50.0 sl
50.0 s %

CK Cancel




Zero Filling

°Zer0 Filling and LP alang £1 @

MMR
Zero Filling
View Molecule Prediction Tools Processing Analysis Assignments Fram FID Size  cpectrum Size
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Linear Prediction
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Phasing

* mNova does an initial phase correction when data is loaded
* Further phase correction is often needed
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Close-up
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Automatic phasing

L I='|| = MME MestReMova
Home View Molecule Prediction Tools Processing Analysis Assignments
B fl1~ . ,u ﬁi % %
‘M FT1 - h ? b v ses
Processing Apodization Zero Filling Manual Auto Phase | Auto Baseline hore
Template - and LP Correction~| Correction = Correction = Processing-
Processing “’I, Automatic
il
‘ | 1. Quinine. 1.fid | ‘ —_——
I 1
r 5
° Automatic Phase Correction Options M . .
Automatic phase correction:
—Algorithms
o .y .
Global Min. Entropy Inltlal phase
Selective Baseline Optimization i A | gO r|t h ms
Metabonomics | Regions Analysis
Whitening . . . .
Experiment with different options for
Initial Phase: Imported -
best results
IUse only ranges highlighte Imported
Current
Ok Cancel
A -




Manual phasing
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Home A ' Molecule Prediction

Y

MestReMow.

Processing Apodization Zero Filljpg Manual Mito Phase
Template = and LP Correction= Jlorrection = Correction = Processing-
-
1. Quining. 1.fid I

Phase Correction

f1]|f2

Click here and drag mouse
up or down holding:

left button for PHO correction or
right button for PH1 correction.
{hold Ctrlkey for fine tune)

Some processing steps (&.g. baselne correction) are not
Spplied duning interactive phasing. The final spectrum
may differ from the provisional represenitation.

PHO: |125.47 2| +180 | | PHI: |48.79

—Pivot Point

Position: 0.782 - Biggest
1 1 1 I 1

Adjust pivot point




Manual phasing

NMER
View Molecule Prediction 00 Processing Analysis Assignments
-
v L1
Processing Apodization Zero Filljpg Manual Mito Phase  Auto Baseline More
Template = and LP Correction= Jlorrection = Correction = Processing-
g cessing
1. Quining. 1.fid = I | l
L L
Hold and drag mouse buttons inside
L bl phase:
—— ue area to phase:
f1 |f2
Click here and drag mouse |
up or down holding: /
e — * LMB for O order
{hold Ctrlkey for fine tune)
Pt ot sl | * RMB for 1st order
may differ from the provisional represenitation. _
PHO: |125.47 2 4180 | | pras 48,79 : ° H Id CTR f f' :
f o) L for fine tuning
Position: 0.782 - Biggest
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Baseline correction

Poor baseline:

* Inaccurate integrals
e Difficult to analyse and compare spectra



Baseline correction algorithms

g I|=|I = MME. MestReMova
Home View Maolecule Prediction Tools Processing Analysis Assignments
T f1 - \ n t cF e
ﬁl i L1 1]
FT1 =
Processing Apodization Zero Filling Manual Auto Phase | Auto Baseline More
Template - and LP Correction= Correction = Corfectiol Brocecein

S TLEEEELE (. Baseline Correction... B
Pages g X @ Document 1% = ‘,J;',“ Full Auto (Whittaker Smoother)
1. Quinine. 1.fid - A Multipoint Baseline Correction |
|
* Click on “Baseline Correction”
@ Baseline Correction along f1 @lﬂ ¢ or nght'Cth in Spectrum and select
Method ok
Whittaker Smoother - « e
™ Extract . .
— Many options available :
Parameters
Filter (2.11Hz) |23 = [#] Autodetect ) N
o *  Whittaker Smoother
e Polynomial Fit
Smooth Factor: |32768 =[] Autodetect ] ] ]
, , | | o e Bernstein Polynomial Fit
* Ablative Splines
- <

* Whittaker Smoother usually a good first choice



Baseline correction algorithms

g I|=|I = MME. MestReMova
Home View Maolecule Prediction Tools Processing Analysis Assignments
E 1 - 1 n t ] le
ﬁi i L1 1]
FT1 =
Processing Apodization Zero Filling Manual Auto Phase | Auto Baseline More
Template - and LP Correction= Correction =|  Correction = Processing-
IR ;’;‘; Baseline Correction... B
Pages g X @ Document 1* % | % Fyll Aute (Whittaker Smeother)
1. Quinine. 1.fid - A Multipoint Baseline Correction |
| | —

Model the baseline by selecting points that fall on the baseline and then
interpolating between these points.

Control points

Baseline model
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Home View Molecule

A s o

Reference

Referencing

Use the dialogue box to define the reference

° Reference along f1

L7 )

Old shift: 4,350 ppm : Auto Tuning
New Shift: W‘ Range Width: |0.100 ppm &
| Annotation MeQD
—Solvent List
MNarme Shift (ppm)  Multiplicity J(Hz) |
3.560 1
1.110 m
Methanol-dd 4870 1 f
3.310 5 17
Methylene Chloride-d2 5.320 3 11 F
MN,MN-Dimethylfermamide-d7 8.030 1 f
2920 5 19 (=
4 b
Restore Defaults Add... Edit... Delete
OK Cancel Solvents <<

) Reference L
- . * Select peak to use as reference

i Absolute Reference.., b

fjt Auto Absolute Reference

%

j& Xi Values...

%

Save Reference..,
Edit Saved References...
4.8005 -
2000
~1800
H1e00
F1400
F1200
]

F1lo00
+a00
~600
H400
]
o
200

4.9‘25 4.9‘2] 4.9‘15 4.9‘1EI 4.%5 4Q‘EIEI 4.%‘E5 4.E‘QEI 4.E;5 4.E‘BD 4.E‘7‘5 4.E‘7EI 4.E‘65 4.%‘I5EI 4.E‘55 4.%D 4E‘45

= 1 (i




1D Integration

I

Click |, | to do auto integration or
click I to do it manually

Double click on an integral curve to
popup Integral Manager:

il iebe| | |ededss P ann
v B REEay
Integral Manager =]
x @] | ‘ s
[ [ I
Integral | | _JI 1]
Auto | [ Hh | (A~
Absolute: | 134657.09 Q
Mormalized: | 2,97 -
Total: 71.00 =
1
From: |3.541 | To: 8.493 -
Linear Correction
‘ [
I | G S JL__M_,J‘;JL-‘L
i T L . L
9:7 9.‘5 ' 9“3 ' 9.‘1 ' 89 ' 87 ' 85 ' 83 ' 81 ' 7:9 ' 7“7 ' 7:5 7.‘3 7“1
f1 (ppm) o

Define a value to normalise the
integrals

Browse, delete, change, split integrals
interactively if needed

1ents

I

Auto

Integration j)ﬁ &

Click and drag the
left green box to
change the range of
the integral

IR B

o

¥| Integrals

% «s« ~ [¥| Integral Labels

¥| Integral Curves

Use integration
options to change
the method and to
specify other
options

7 735 723 . nm 718

® 713 M 48



1D Peak picking

= _
- MR
Home View Molecule Prediction Tools Processing Analysis Assignments

2] Peak Curves ﬂri T % v| Multiplet Boxes ﬂg P B ¥ integrals tﬁ'ﬁ
5" 3@ ¥| Peak Labels N :| . ¥| Multiplet Ranges \‘— _'.';_ L ¥| Integral Labels

Auto Multiplet Auto o Line
ses T Analysis i ¥ Multiplet Curves Integration “‘ 3% v| Integral Curves | Fitting=
Multiplets Integrals Fitting

Referencef

Automatic Manual

Peak picking: Click on “Auto Peak Picking” for automatic peak picking. Click on|. %, | for options.

Manual peak picking is also available. The manual threshold option (shortcut K) allows you to
select groups of peaks with different thresholds. The peak by peak option (ctrl-K) is useful if you
have shoulder peaks or ‘hidden peaks’ that were not selected in automatic peak picking.

Quirire 5 fidg 25 9 8 5 g 2 7 ] ] Lron
Tstramerk 4600 13 R 3 | i % oz z
Wi | | | | |
650
00
~EE0
00
450
400
=350
300
250
200
=150
100
50
| ) .
50
160 155 180 145 140 125 1 128 120 115 110 108 100 95

30
FLippm)



Peak information

= MMER

Home View Molecule Prediction Tools Processing Analysis

g ) ﬁ ot Peak Curves ﬂi b % v| Multiplet Boxes ﬂrf‘. IR e
—L o~ | Peak Labels % | Multiplet Ranges ‘k- [F

MestReNova

Assignments

L T

Reference | Auto Peak Auto Multiplet Auto ~
"’ Picking e v| Multiplet Curves | Integration [ 3¢

Reference Multiplets Integrals

Click on & in the NMR | Analysis menu to access =
=] i izl 1
the Peaks table Report Peaks - Copy?eaks = SetupReport = Delete Selecﬁeaks
Or select “Peaks” from View | Tables A AL B - i
ync From Spec  Filter SyncToSpec  SetFlags SetCompound — Mew Spectrum

This table gives information on peak area,
intensity, linewidth, frequency (ppm and Hertz),
etc.

rire Fidg 1700
Tretmert QY600 13C

1am
wrm
i

a3
5L
T
o
1.
—1m

—

-550
: 600
;;sn
;500
)
00
l-350
lgnn
: 250
-200
: 150

100

Fs0

160 155 150 145 140 135 130 125 120 115 110 105 100 95
FL (pem)

B¢ HME (151 MHz, CDCL) & 15768, 148.00, 147 39, 14402, 141 82, 131 31, 126 59,
121.43, 11845, 11438, 101 38, 7726, T7.05, 7684, 53996, 53545, 56 9%, 55 84, 5569,
4322, 3003 3734 27 26, 27 A0, 2530, 21 A5, 12.01.

ppm Hz Intensity Width Area Type Flags |~
10 | 125.52 19093.6 9.5 1.79 43.07 Artifact Weak
11 121.43 18325.5 490.9 2.08 2345.97  Compound Mone
12 118.48 17879.8 490.0 213 2877.56 Compound Mone
13 114.38 17261.8 468.0 2.23 2940,97  Compound Mone
14 101.38 15299.4  388.2 3.03 321594 Compound MNone
15 77.26 11659.8 2567.7 216 16420.89  Solvent Mone
16 77.05 11827.6 26728 271 19150.04 Selvent None
-
a— VS DR S — g




Multiplet analysis

* Mnova provides two approaches to multiplet analysis: r
. ]{M Fully automatic: peak picking, integration and multiplet analysis all done sl
bv one click, with peaks deconvoluted using GSD and classified * m M 9
o« M Manual: click-and-drag to pick each multiplet interactively e ;: % o

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

"H NMR (400 MHz, CDCl;) 8 8.62 (d,/ = 4.5 Hz, 1H), 7.95 (d,J = 9.2 Hz, 1H), 7.46
(d,J =45 Hz, 1H), 7.30 (dd, ] =9.2,2.7 Hz, 1H), 7.21 (d,] =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,J = 3.1 Hz, 1H), 1.69 R1<t6dgt)
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@) | C(d) E (ddd)
8.62 795 | 7.46 573 g(g; 33(;"7) Lz(g‘}) 01(5rT)
3(4.49) 3(9.18) | 3(4.52) 3(7.61, 10.31, 17.56) [ : : :
H (m)
P (d) Q (dd) K (h)
721 492 3.05 1.79
J(2.73) J910.20, 13.90)[ J(3.0{9)

Fii s

[ /]
M-

I == ——

A o i & T
0.88 088 1.00 0.95 1.05 095 113 1.85 307 190101105 210 105 110 218 165
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0
f1 (ppm)

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



Fully automatic multiplet analysis

The number of
nuclides (NN) in the
multiplet

Normalised integral
of the multiplet.

Click ﬂtﬂ to do automatic multiplet analysis. By
default, it does the following:

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

Picking options

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

these are controlled by the Multiplet Analysis Options

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

Multiplet Manager

=

AR Yo

8.62(d, J=4.5Hz, 1H)
Name: A Class: d -
a: 8.623 ppm Middle
J-ist: 4,49

Discard Peaks

Total Nudides = 24 (24in molecule)
\ Nudides: 1 1 |Auto

I

Integral: 10.95

Absolute:  93416.4

From: 8.668 |+ To: 8.577 [+

< &

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

r ~
1 Peak Picking Options &Iéj
Method: SD -
Settings
Refinement Level Resolution
Ref. 1( 2 fitting cydes ) () High
>
{1 @ Mormal
) Low
© Custom [1.00}%
Auto Classify Impurities/Compounds.. .
Defaults
[ CK l [ Cancel ]
v
- ~
p1 Multiplet Analysis Options &Iéj
Minimum Area: 3,00 % +
Integration Restore Defaults

Calculation Method:

Peaks Method Parameters

—
Exduding: |Default -




Advantages of GSD-based multiplet analysis

GSD extracts the spectral information from a 'H spectrum automatically, without the need

for peak picking and integration.

It usually gives good results when the spectrum is of decent quality and resolution, as

shown here:

g ®
Al]\ w
4.31
The GSD-based multiplet
analysis gives a more 383H>

accurate J-coupling

constant (4.31 Hz) than
the apparent peak -
separation (3.83Hz) /7 1\ /

/ \
/",” X \\
,"{“ i \\
/ \
_,_,/-‘ i e e
8 ]
58 4 3IIFIT 8 8 8B-EEE 8
ol oni o oi nieded ool ool o i ol oioleooloel ol
[ A o rrivry
S0 R 3
R [ las7
Loar o L AL s
M1 | (117 1227
F (dddd)
2.03

1(2.27, 3.57, 457, 13.13)

LA

Uk

o
£
WA 7T
The GSD-based multiplet
analysis successfully
recognizes and separates
E( the triplet from the large
ad HDO peak

T
3.5 3.4
1 (ppm)

3.3

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

1.0z

T
2.065

T T
2.055 2.050

T T
2.060 2.045 2.040

T
2.035
1

T T

T T
2.030 2.025 2.020 2.015
foom)

T
2.010

T
2.005

T
2.000



Change the settings to traditional multiplet analysis

* If you do not wish to use GSD-based peak
picking and multiplets analysis, you can

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

i r h
f"f - i Peak Picking Options @l&]

method.
MNoise Factor: 300.00 =
* Open a 1D NMR, then do the following to S (oriy Positne —
turn off GSD-based peak picking and
multiplet integration: 1 Auto Glassify

*  For Peak Picking Options, change the Method [ mnteractve [ pefautts | [advanced »>
to Standard to use the traditional peak [ Restore Default Options |)
maxima-based method, also turn off the Auto

CIiSSIfytl-f y:JIu don’t want to classify peak types ﬂﬁf . e — PR
automatically
For Multiplet Analysis Options, change the G'%n_era'
Calculation Method to Sum* Minimum Area: |5.00% 1=
Integration ‘ ‘
Calculation Method: || Sum =

* “Sum” is the traditional method of integration by summing up all points within the integration region.



To pick multiplets manually

key)

* Manual Multiplet Analysis 1l allows you to have
greater control of multiplet analysis (J is the shortcut MR
Tools Processing

Analysis 4

e Zoom into each multiplet, and click and drag to define ﬂi @ 5 [v] Multiplet B

the following: Auto Multiplet

 Peak picking threshold Analysis
* Integration region
* Mnova picks the peaks in the region, fits them to a J-
coupling pattern and defines the multiplet in the same o
way as in automatic multiplet analysis T
A (d)
852
J{423)
Click and drag to define the
integration region and peak .
picking threshold and a |' |'|| || |'.|
doublet will be picked | || I ||
| 1 —
i = |
im = |
S I
| lll | |I |' |' | ||
| { |
V) II.I | Ill"),ll |I
i ~— / \.

T T T T T T T T T T T T T T
886 BG6 BA4 BBl B62 BA1 BBD BES 358 866 8RS BH4 853 362 BH1 86D 855 358

% [ s = [¥] Multiplet R
IS i 7| Multiplet ¢
Multiplets

&

Tip:

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



Tools for verifying multiplet analysis results

. b =] =] = ==} =] - = o - —
Choose View > = E E E % § § § = % = I | I | Report  Copy
. . | 1 1 1 1 1 .
Properties > Multiplets Multiplet Manager B . =

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

and turn on the J’s Tree
option \ f,]ff' _—_-—’—L“—t:]ﬂ %] [ (2] [ < &
J\‘ ”}]J\ﬂ %ﬂim’) \I r ] 10147

MName: M— Class: td -

B: Middle

P (dd) it:

053 Jist: 4,04, 8.51, 8.07 @]@

J(10.17, 13.85)

Color: | Il Purple v

Total Nudides = 24

Mudides: 1 E Auto

Multiplet Integral: 105 | &)

From: 3.168 || To: 3.086 =

T T T T T T T N T - T v T v T v T T T T T T T T T T T T T T T T T T T T T N
318 317 318 3156 314 313 312 311 310 3#? Efﬂ 307 3086 305 304 303 302 301 300
pE

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




Multiplet Analysis

Many other multiplet analysis functions e.g.

* Split overlapping multiplets
e Add missing peaks to multiplets
* Re-assign peaks to multiplets (if asssigned incorrectly)

A small peak is

Overlapping multiplets missed by automated Incorrect assignment

analysis

—732
731




To annotate and report manually

Select
* Click the Annotation Options button at the bottom- / Line
left corner of Mnova window /' Arrow
« Or press Tto insert a text box —_— B Rectangle
. . . o . @ Elipse
e All objects can be customized by right clicking on it @ Polygon
and then selecting the Properties command T Text -
* Tables of Peaks, Integrals, Parameters etc can be I T:|-
opened by View | Tables. Report from there
Quining/Quinine 1H/fid ' ﬁ: Paramat s Tips:
200 e | *Copy a molecule from
20000 - ChemDraw or Isis/Draw, or open
. .mol or .sdf files
5000 *Use View [ Layout Templates
' o = menu to generate and apply
= 1.000
@W) 12000 e layout templates, or request an
Aromatic peaks ' oo auto formatting script from
T I ey S Mestrelab.
L = ETE
‘ - AL e ' *Copy/paste any object(s) to your
| l [ I - document with high resolution
) o
1 ‘Ih 1 “\Ju N fUﬂ _,|\,_J".__Ju‘l}'u"‘-._ o *Click k=, to export PDF
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To report multiplets in journal format /% fem=
=% Options..,
A Manual ]
* Click Report Multiplets to report the _
. . — | 7i] Report Multiplets
results in a journal format: e
* To change journal format: choose % D550
View I Tables | MU|tip|etS to dISplay 'E Delete Multiplet Peak
the Multiplets Table. Click Setup #*  Add Multiplet Peak
Report v Show Multiplets
Autocdetect Nuclides Count...
Multiplets =
@ - ""—_ - @ - x - N i il
Report Multiplets  Copy Multiplets | Setup Report Delete 1 Multiplet Report m 1 Multiplet Report @Iﬂ
"H NMR (400 MHz, CDCL) & 8.62 (d, J= 4.5 Hz, 1H), 7.95 (4. /=92 Hz,
1), 7.51 — 7.43 (m, D), 7.30 (dd, J=9.2, 2.7 Hz, 1H), 721 (d. J=2.7Hz, 3acs -] - =
1H). 5.73 (ddd, /=171, 103, 76 Hz, 1H), 548 {d. /=44 Hz 1H) 490 o—
4.85 (m, 2H), 3.87 (s, 3H), 3.44 — 3.31 (m, 2H), 3.17 — 2.99 (m, 2H), 2.69 — [C] All as Ranges
2.56 (m, 2H), 2.30 — 2.18 (m, 1H), 1.90 (s, 2H), 1.83 — 1.62 (m, 3E), 1.61— m's as Ranges Ltded Chem
1.34 {m, 2H). 1.Mat.Products
.25 [ Ascending Order of Shifts ] Japanese Patent
i Organometallics
Mame Shift Range H's Integr * Report Js Polyhedran
E............................E | | . RSC
1ocm (74 7.51..7.43 1 0,99 m Reduce J List Tetrahedron ]
............................ D Lise E}(tErIdEd Snl'u'ent Mamnes Tetrahedrﬂn Letters
2 A(d) 8.62 8.67..8.58 1 0.89 [L__|US Patent =
T M 171 182 1&7 2 2 78 i [ QK J [ Cancel
1 | ] | 3
e

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.



To attach 1D to 2D spectra

Open 1D and 2D spectra in the same document
(They are shown as separate pages)

Display the®2D spectrum, click the Traces tool
options and choose Setup...

Choose a 1D in the Available 1D Spectrum, click
to attach it to that axis

Alternatively, simply drag and drop the 1D spectrum

L l.]
Show Traces

i
=

[¥%  Show Vertical Trace

% Show Horizontal Trace

Fit Traces to Height
Fit Horizontal Trace to Height
Fit Vertical Trace to Height

Select Traces Graphically

B+ w e

Setup...

onto the desired axis of the 2D spectrum _ | LJLh w1 M
Quinine HSQC
; \ 70
¥ Setup Traces l D il 9
Available 1D Spectra: 80
M Quinine1H 1H Quinine [¥] Horizonta Trace
(9 Quinine13C13C Quinine Quinine H o o
Vertical Trace o 100
Internal Projection (Sum) L
al : 110
[ OK ] [ Cancel E °
_ __2 o 120
Q 130
To change the Y intensity of 1D spectra: Place /
the cursor on a 1D and scroll the mouse B 140
wheel, or click Ctrl+Shift+arrow keys 0
150
T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

f2 (ppm)

f1 (ppm)



2D Peak picking

MestReNova

MNMR
Home View Maolecule Prediction Tools Processing Analysis Assignments
ﬁ.‘: e\ iz Peak Curves J 1 5 | Multiplet Boxes ﬂf'; P E
. & f_l ¥| Peak Labels 5 :| v| Multiplet Ranges ‘“ L A
Reference \ Auto Pea Auto Multiplet Auto R
- Picking B we Analysis | Multiplet Curves Integration LT 3%
Reference Multiplets Integral

Manual

Automatic

* Peak picking: Click on “Auto Peak Picking” for automatic peak picking. Click
on |.% | for options.

* To pick peaks manually, select either the manual threshold option, or the
peak by peak option, which allows you to specify each p|ck by clicking on

the peak centre. n
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To assign spectra to a structure

(e I='I =3 MR MestReMova
Home View Muolecule Prediction Toaols Processing Analysis Assignments
() ® S L 6;3 @ | Assignment Labels
4&.‘“ K b
’M" "‘M‘ u — ¥| Assignment Qualities
Auto Manual Swap Deduce MMR Assignments Malecule
Assignment Assignment Assignments Table Window
Assignments View

Choose either automatic or manual assignment mode (“A” key is a shortcut for manual
assignment mode)

For manual assignment, click on an atom in the structure (cursor will change to ).
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

* A peaktop for 1D spectra / peak centre for 2D spectra, or

* Arangein the spectrum, by click-and-dragging to cover it

7)/‘-?5\7_/-3‘%5_(:'_'
* o ! Lz

2D peaks are labelled by frequency and assignment

HO L el
22\"’7 \N.-/
2 | }_=| 14
NN Atom assignment

o 'H ppm

32 8
4 M \
- T
4 d m = "

95

Gld K (m) N | P(m T - S 8
S0 3.8 1% 150 {7.41,122.59¢ 4] e
[ Him 3 (m) Lim [Mi@]| [ofm b = a N ]
573 492 (7 337 263 | 224 LF1 4 \ A
T T 1 T = R Y 4o — N —— / Hz
| | — Liza
{ 1
I 3C ppm
I | bizs
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Example: assignhing a multiplet to an atom

EEE TEE: b
51 W0 /5
0 In Manual Assignment mode,

1”2 / first click the atom to assign
3]

HAC 7
313\0 - “x\w/_/ %5
" I\ |
2 4
~ F I
N 8 CHq
3 || 14
0
10
Next click on the multiplet R Eégq;:l %{if;:'
label to assign it to the atom i 212, 813) X092, 8.10) |
Assignment label is

5 displayed

*‘ | | T
| | |
|| || I|| llll... .'l ll'.l.

[ 1] o
A L= I-__ — o

T T T T T T T T T T
8.5 54 83 . ‘_B.Z \ 5.1 50 41 4.0 19 3.5

9:5 I '9:4 9:3 I '9:2 '9:1
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



Example: assigning a peak to an atom

HEEE £E25 j,.:;« -
3333 1 V3 S5
e
0 First click on the
1||2 atom to assign
HaC 7 i
13\U/f “‘“\\1/’/ %5 14
" | |
2 o 0
L TN T
N 87 9 [CHj
3 || 14
0
10
Next click on the peak to
assign it to this atom

2 G 5 ‘

A o |

\ 1 || I

| i I| | I| | I\

9:5 . '9:4 9:3 I '9:2 9:1 3:5 I B4 3:3 In riBI.Z . E:]. I BI.D 4:]. 4:{! . 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 display and browse assignment results

* Choose View | Tables | Assignments to open the Assignments Table

* The Table and the structure are correlated: You can click a row to highlight the atom (and
its assigned peak), and vice versa

QUIHIHE‘ iH 18] 5.2 Assignments
1H Quinine e 3 T - -
Y 15 18, F‘.EErt Co|:;y Delfte Expand Collapse
1':-/-:':' x‘1-.‘* -\Q&:CH
|_ ?ﬂuH ' 19 2 Atom Chemical Predicted COSY
HO o F 1C (12664 12849
o /I L 2C (1426 (14312
Chy 1 N 4 3C 10116 10340
3 ‘ Ho ™ H 7.1 7.52
0 2 g = 4 4 C 13150 13138
2 Py, Sy H 795 785
| /&Ll 5 C 15770 158.32
! ! 4 6 C 11825 11987
N H 747 7.39
4 :\é a7C (172152 (12128
H 730 7.20
4 8 C (14742 (14732
— H 862 871
4t [ 9 C (14751 14825
10 M
411 C (7214 7097
H 548 563
12 C [59.73 62.31
- i 4 13 C (2185 2383
H' 158 171, 2.02
o |1.56 1.71, 2.02
14 N
4 15 C | 27.73 2731
H 179 1.8
4 16 C | 57.06 55.57
- L S H'[3.05 2,50, 2.78
e . d . | 2063 2.50,2.78
é g 4 17 C 39.83 40.36
—1T—T—T T T T T T T T T T H 223 208
9.0 85 BB 87 BE 85 B4 83 82 &1 B0 79 TE T 75 7l 4 18 C 14175 13985
fll,’ppn"l‘) [} CT72 =S [

* 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.



Example: assigning 2D peaks to an atom

You can either first assign 1D H-1 peaks, and
opposite

then assign HSQC cross peaks, or the

Assignments in one spectrum are carried over to all other spectra in the same

document: All spectra in the same document are “correlated” by default

To assign 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*

H-1 assignments

M

L

from 1D spectrum or
HSQC

95

I
|
|
c_'_'/‘ 7 | @ 100
I |? 105
C-13 assignments ) Molecules
from HSQC < m R B
€ 3 Report = Delete  Setup
(6 Molecule
J s W N
V7 = ‘ 20 ‘
21
| HO 12 AL
.|| CH, 22\11/1 ~y
ﬁ 2|4 H 14
. 1 O\\ /3\\ /El.ﬁ
‘ 27 N Yy
8:? 8:6 8:5 B4 83 8:2 8:1 S:CI ?éj(ppm '3\\\4'%/’2\N,///;8
—I 10

*By Default, Mnova automatically snaps to a peak top. Click Shift key one time to toggle it off if you want to manually

locate the peak center.



The Assignment Table for multiple spectra

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

e The Table lists all assignment results, which can be copied to other documents

* Try Script | Report | Assighments to report the results in journal format

Assignments

]

Report Copy Celete | Expand Colapse  Setup

B 8 - - 5

b
[y = = WO 00
=
(allalals A el al=aalsa gl

[
i

[
[

el = L
=] LN

10

Ll P

4

..............

el

L

Chemical 5 Predicted & COSY TOCSY

36.08
2.35
2,29
79.42
79.40
133.54
142,27
72,46
0.24
73.13
5.68 26
45.84
58.92
203.84
75.68
3.82

2702
1.25
21,95
1.15

31.46

HSQC
1I . 1II

13, 13", ...
13
14, 14", .
14

HMBC H2BC MOESY

7 25

13, 13", ...
57,57, ...
57,57, ...

1, 2,9 28

720, 21..
11, 21,

29, 29', .



Pages &g X
Y
1. (1) caffeine30
2. (1) 00110086-0200

Right-click on the spectra
and choose Properties to
change display properties,
e.g. colours, transparency,

etc.

To superimpose multiple 1D spectra

STACK NMR

Prediction Tools Stacked Processing Analysis Assignments

] e L A 3 == [ 1] @ ¢ Ef be;

. Bxtract Active tem

Stad Superimpose J_ . Adjust Stacked Auto  Multiply Divide | Mode Invert Show Select Stacked Align  Reference DOSY Arrayed
Ttems Ttems =l Extract All ltems Ttems Scale COrder Items Table | Spectra Alignment | Transform | Data Table
Main Scale View MMR Tools

* Open several 1D spectra in the same document

Select some or all of them in the Pages View

Click “Superimpose Items” to stack them in a new page:

F . ; - . T ; - : T . T . T ; T . . ; 7 = ; s ; = ; : .
40 935 9.30 9.25 9.20 9.15 9.10 9.05 200 8.35 830 B.ES B.BD 875 870
1 (ppm)
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45

35
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To open and stack multiple 1D spectra

Pages B X : STACK NMR
{ } -H:E - i ) Molecule Prediction Tools Stacked Processing Analysis Assignments
1. (1) caffeine30 e %M . i =
E paonern . #h A % = [Tl @ ¢ ER b
fperimpose ’ o _- o Adjust Stacked Auto  Multiply Divide | Mode Invert Show Select Stacked Align  Reference Dosy Arrayed
Ttems = Extract All Items Ttems Scale Order Items Table | Spectra Alignment | Transform | Data Table
Main Scale View MMR Tools
"""""""""""" * Open several 1D spectra in the same document
2. (1) 00110086-0200 ) )
= * Select some or all of them in the Pages View
* Click “Stack Items” to stack them in a new page:
3',[.1:| Caffeine.mol :.i:] 00110086-0200-caff10_PROTONq
3
....................... : | e
00110086-0200-caff30_PROTONq
2
Right-click on the spectra J y ! L
and choose Properties to caffeine30

change display properties,
e.g. tilting angle, colours, ;
titles, clipping vertically J
etc. -




To superimpose multiple 2D spectra

* Multiple 2D spectra can be stacked or superimposed in the same way as 1D
spectra

* Click Shift + Up Arrow key to change the active spectrum

* Rightclick on it and select Properties to change the color of the contours for the
active spectrum

| YRR

F taxol HMBC of taxol(2) at 305K
d6=80ms
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Predicting spectra from a structure

Open a new document (File | New) or a new page -
(Edit I Create New PagE) Home View Molecule Prediction
Copy a structure from ChemDraw, Isis/Draw or H 21 = EIE E i fff”f
& L3 @
ChemSketch, and paste to Mnova, or open a .mol, . - HSOC  ¥Nudlei Brediction
CdX or a Sdf flle Spectrum Spectrum Spectrum Prediction Options
) ) NMR. Prediction
Choose a command from the Predict menu
/js\ )1 N
. 1|Z za\g 11‘; TCH,
oy =N Tips:
S -
[ | 1. Choose Molecules [ Prediction
b 2 B . .
SN Options to change settings
Predicted 1H NMR Spectrum — - T - TEE— B EE 2' YOU can turn atom numbers On/Off
: = 5t = 5 3 § ¢ haen RraEnd 0.06 by right-clicking on the structure and
o o oL aen e 0,04 choosing Properties.

B R T T
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and manually change them.

Predicted 13C NMR Spectrum T . - Py
bn oEND Eokin o o N¥RE F&§ &§39
B mptE mEARE g 5 ==k =% =g 04
8 558 EENZZ 8 £ dgf ¥ RER '
[ S NN | I | ~ lo3
| 1 I 1" ] 1 1 1 [}
0.2
] |} ]
’ ‘ ‘ 70-1
0.0
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O

f1 (ppm)

e 3. You can open the Prediction Table to
—ro% list the predicted shifts and J-couplings,



Predicting a spectrum & verifying your structure

* Open your H (or 13C) spectrum in a new page MR

Prediction Tools Processing

HC 2 4 B

-Muclei Prediction Spin Predict &

* Choose Analysis | Predict & Compare. The predicted
spectrum is stacked with the experimental one for . TP et | TR oot o S
visual comparison

Analysis Assignments

* Copy your structure from ChemDraw or Isis/Draw

Predich

°
oL -
P’ima: 1H NMR. Spectru = - - a
P ?‘ =
HO -l': 2 ! :
CHy i -’Hj‘k N?f § 22
. ‘c: él-i -q . ZD”
Pty . i)
i 7
You can d.rag the label PN s >
of a predicted peak to s o 7 @ 4 -
. . 3 1 .
change its chemical / 4+ 78 o o 17 43 | 1H Prediction
. 15" 18 .
shift. You can also — LJ . . | ‘ i v J
change the predicted J- | d_ 1N . ﬂ_,l jl 4 Report Copy Ungroup | Group | Mew ]
couplings in the 1H T Field: 399.972MHz [
Prediction Table.
Atom Value Error
4 3CH |7.52ppm |0.25ppm
. 1.50Hz
> 4 CH |7.85ppm |0.25ppm
b 6 CH 7.39ppm | 0.15ppm
- 7 CH 738 ppm_ 0.35 ppm
4 3 CH 8.7ippm  0.25ppm

-—
11 CH |5.30 ppm | 0.45 ppm
13 .. |1.6Z2ppm |0.45ppm
13" ... |2.00 ppm | 0.45ppm
15 CH |1.82ppm | 0.45 ppm
16' ... | 2.51ppm |0.45ppm
16" .. | 2.87ppm |0.45 ppm
17 CH |2.41ppm | 0.45 ppm
18 CH |5.80 ppm | 0,45 ppm

1 I | il T

el Rl Rl vl v v vl v

1.0 95 5.0 85 80 75 70 &5 &0 55 50 45 4.0 35 el pA 2.0



Other things you can do in Mnova... not covered today!

Draw chemical structures

* Analyse Mass Spec data

* Copy and paste spectra directly in Word, Powerpoint etc
* Analyse kinetic time course data
* Simulate spectra from chemical shift and coupling data

e.g. analysing kinetic time course data
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For more information

mNova:
http://resources.mestrelab.com/

Oxford CRL NMR:
http://nmrweb.chem.ox.ac.uk/

NMR@CHEMOx

Chemistry Research Laboratory



http://resources.mestrelab.com/
http://nmrweb.chem.ox.ac.uk/

