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« Installation and Activation of Mnova NMR
e Opening and processing 1D H NMR

e Multiplet analysis for 1D 'H NMR

e Opening and processing 1D 13C NMR

e Peak picking for 1D !3C NMR

e Opening and analyzing LC-MS

e Reporting and publishing results

Saving the results

Note: This tutorial covers the NMR, NMRPredict and MS plugins of Mnova



" Specifics for <xxxxxx> University
(To be completed by instructor)

> The instructions for downloading, installing and activating Mnova:

> <Link to instruction page>

> The Mnova licenses that <XXXX> University has:
> Mnova Suite (NMR, NMRPredict & MS), unlimited

> Etc.

> The sample data used in this tutorial are located at:

> <Link to data folder>.




Download and install Mnova from
www.mestrelab.com. Choose File >
Help > License Manager to open
the License Manager dialog.

Activate Mnova using your
purchased license files, or apply for
45 day free trial licenses (Click
Get/Install Licenses)

Make sure that there are green
checkmarks for NMR and other
plugins that are supposed to be
activated

For managing campus/site/
concurrent licenses, see

http://www.mestrelab.com/mlicser
ver

Install and activate Mnova in General

W\ License Manager

The Host ID for this computer

? X

Host ID: Location of the license file
| X2PNM-1B211+  -ANSTG-A7IOCZWT | BBy
Licenses \
State Plug-in Issued By Licensed To Type Issued Date  Days to Expir © \
17 o Mnova Verify Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
18 6 Mnova gNMR Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
19 o NMR Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
20 o NMRPredict Desktop Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
21 o Random Forest Predic®r Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
22 6 Reaction Monitoring (\ Mestrelab Research S.L. Laptop single lu. abr. 25 2016 Never
22 ﬂ T I lantAan cinala I ahe 28 2N1A Neaara N4
< Mnova plugln names >

Service Licenses

State Name Username Id

Issued Date Expiry Date Operations Tenapf |d Asset Id

A
/éerye Get/lns/all Licenses...

License expiring date

License issued date

d B -

Support...



http://www.mestrelab.com/
http://www.mestrelab.com/mlicserver

Use the New Graphical User Interface (GUI)

The first time you start Mnova, it asks if you want to use the “Modern” GUI. Choose it and check
“Do not ask again”. Restart Mnova, you will enjoy the modular ribbon GUI introduced since
version 12.

@ Introducing the new Mnova user interface ? x

Mnova comes now with an optional new Modern user interface. We believe that it greatly
facilitates the user experience. Would you like to give it a try?

MestRehiowe
Fili e ik el g 1 Tl [EEIFTIEEN  Proceing Andlys Al g s
= T | EF: o I L i i = - 1
I ﬁ " wak Curves ﬂ.'l i B & Wuitiplet Bowes LI'.C [0 ol ﬁ‘ » 1'& u!L'Ik —
R o eeak Labes %y [ e =+ Mulliplet Ranges -
Baferance i Beak Baria Mltiplet ; dugte e Clean Craim TH Mo
Picking E B T Analysis 15 Mhltiples Curvis  inbagraiion Ll ] FRiing.. Analws  Snalysis_ Spectnam. Tools .

Ralerence Paaks Muliphts ntegrals Fitting Advanoad

You can always change the user interface style from the Preferences dialog by selecting the desired option in the Theme setting.
To show the Preferences dialog, follow one of these actions:

* Press the keyboard shortout Ceel +,

* Or from the classic interface: Go to the menu Edfand then select Preferences

* Or from the modern interface: Go to the A tab and then select Freferances
Do not ask again

Note: This instruction is based on the Modern GUI. You can always switch back to the “Classic” GUI from ”File/Preferences”.



Turn on Auto Baseline Correction

- =]

Choose File/Preferences. In the NMR> Import Tab, check Baseline Correction ~ @ @@ options -
so that baseline is automatically done when you open an NMR spectrum.

Q Preferences 7 x
Note: Automatic Baseline Correction use the default
algorithm of “Bernstein Polynomial with order of 3”. . — p
This option may make manual phasing of 2D NMR m E * ‘_ﬂ U‘ ‘5 JI_{;’ fﬁ
SIuggis’]' In that case, turn base”ne Offfrom General Plug-ins Database NMR M.a:sl Molecule Scripting Drawing Tools Publications
Processing .

Drawing Import Processing Save DataProc

Tip: There are many options and settings that you may
change in the Preferences Dialog, especially the
resolution of image copying and image exporting in the rero Fiing
Drawing Tab. ——

Parameters

| Apodization

Apply
Crift Correction Absolute Reference

i ign Automatic Apodization
| Baseline Correction Fit to Highest Compound
+| Pure 5hift FID Reconstruction

CsV

Step Predsion: |0.001000 o

Traces

| Auto Attach Traces

0K Save T Load... Cancel
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Choose File/Preferences. In the Drawing Tools tab, change the resolutions for
Image Exporting and Image Copying to numbers similar to something shown
below.

Setup the resolution for publishing spectra

=]

I Options -

H . . f ? ><
The resolution for Image Exporting is used when you © Preferences

choose File > Save As and save the selected objects in

Mnova as a graphical image file. a { r ﬂ OJ ‘; J_{ }F %
- L/
NMR

Mass Molecule  Scripting  Drawing Tools  Publications

General Plug-ins Database

The resolution for Image Copying is used when you
copy selected objects in Minova and paste them to
another application.

(—lmage Exporting
Resolution: 400 dpi
Quality: 50 %

rImage Copying

\ Resolution: [400 dpi -

> 4

OK Save ¥ Load... Cancel




Setup the Workspace

> In the View Ribbon, check the Pages, Full View, Parameters, and Data Browser Views
> Dock and arrange them as shown below

= [ *®
MestReMNova o m|
Home Molecule Prediction Tools Database Verification Elucidation Quantitation ] ‘:I.’ '::_?:-3' (@ options ~ ~ () (T3En i -
L) &R Options
- o - - [« v = o = -
+ N p H Ell ﬁ Fages ‘Well Plates Parameters _“_ Entire Page . ﬁ Layout Templates
Ll L Page Motes Rulers ¥| Data Browser :T
Zoom : Previous Mext i = s | 4 EA E‘ |
In s Zoom Zoom A A=) | Full View Full Screen Cursor Info L T
Spectrum Show/Hide Page Zoom Templates
Fulven Full View e
Click here to
Pages & % | [g] Docwment 1 x Data Browser & x minimize the ribbon
Y v
1. - O 0 =

Document Header

Data Browser
Pages

View

The current Document View I %

Drag or add your dataset locatio

ns here
-
= |
¥ cli .
ick here to switch
|l b 7] Parameters | DataBrowser | €

the panels or tables

Licenses: Q DB: @




Setup Data Browser

> Click “+” in the Data Browser, navigate to the directory where the sample NMR data are
located and click OK to add it.

> C(lick the Settings button to turn on the display of the meta data, date and time, and enable
sorting

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

Q Add location ?

Path: Iand TemplatesTraining for chemists/Training courses by Chen/Training Data Sets

Label: |Training Data Sets

Data Browser

oK Cancel
e 0 -
N\,
Name | Experiment Modification de Comment Format
v [T Training Data Sets 2018-10-30T1...
7 1H_phase_baseline 1D-H-zg 2018-05-29T0... Bruker UXNM )
v [ Ibuprofen NMR and LC-MS 2018-10-30T1... @ Data Browser Settings
T 1.fid 1D-H-s2pul 2018-10-30T1... Ibuprofen 4/8/2015 Varian VNMR
T 2fid 1D-C-s2pul 2018-10-30T1... Ibuprofen 4/8/2015 Varian VNMR View
0 3.fid 2D-HH-COSY-gCOSY  2018-10-30T1... Ibuprofen 4/8/2015 Varian VNMR 7] Enable sorting
0 4fid 2D-CH-HSQC-EDITED-... 2018-10-30T1... Ibuprofen 4/8/2015 Varian VNMR
e . | Show date and size
5.fid 2D-CH-HMBC-gHMBC ~ 2018-10-30T1... Ibuprofen 4/8/2015 Varian VNMR
= 6.fid 2D-HH-NOESY 2018-10-30T1... Ibuprofen 4/8/2015 Varian VNMR | Show file meta data
T Waters UPLC-MS.raw 2018-10-30T1... §
File Formats
i ibuprofen.mol 2011-05-06T0... ibuprofen.cdx Molfile
0 MS 2018-10-30T1... Format
— .
Multiple 1H spectra 2018-05-29T0... AR SCIEX Analyst (*wiff)
T Results 2018-06-07T1...
[@) hydrolysis - no analysis.mnova 2017-02-05T1... MestReNova Docu... AB SCIEX Data Explorer (*.dat *.t2d)
4 » Advion expression CMS (*.datx)
| | Check Al Uncheck All
Wildcards

wwhitelict:
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1H processing and analysis:
general procedure

\

Open the raw data

A\

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

Fourier transform
Phase correct and baseline correct

Chemical shift reference
Peak-pick, integrate, multiplet analysis

Structure verification and peak assignment

Y VYV YY

Report and publish CH3

6 7 0
CH- X NP 10
19 | | |

13 2. 24 OH
HC™ SN
14

gk

IH NMR (600 MHz, DMSO-dg) & 12.25 (s, 1H), 7.19 (d, J =

7.8 Hz, 2H), 7.10 (d, J = 7.9 Hz, 2H), 3.62 (g, J = 7.1 Hz, 1H),
2.41(d, J = 7.2 Hz, 2H), 1.80 (dt, J = 13.5, 6.8 Hz, 1H), 1.34 54
(d, J = 7.1 Hz, 3H), 0.85 (d, J = 6.7 Hz, 6H).

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




Open a H-1 spectrum

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

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

»RaEaa s NMR MestReNova

Quantitation Chen’s Tools
MestReNova
A Vg e Peak Curves o e i Multiplet Boxes ey I B ntegrals ¥
A ' 7 N 9 3 MU\ eee
% [ e VM e\
Au

File Home View Molecule Prediction Tools Database Verification Elucidation Processing Analysis Assignments

ﬁ »® Peak Labels Multiplet Ranges I 8 e ntegral Labels
Reference = Auto Peak % Auto Multiplet ) T Line Clean Data 1H More
- Picking B .. Analysis  Aha v| Multiplet Curves | |ntegration U 9% ntegral Curves  Fitting » Analysis | Analysis. Spectrum, Tools -
Reference Peaks Multiplets Integrals Fitting Advanced
Pages a8 x @ Document 3* X Data Browser a8 x +
a — - ~
L1 ) = oy ® CQ+ =
Y
Tbuprofen 150 Name ~ Experiment
4/8/2015 — s
140 v Training Data Sets b
% 1H_phase_baseline 1D-H-zg B
130 v [ |buprofen NMR and LC-MS C\.
120 4 = 1fid I 1D-H-s2pul <
| .nd 1D-C-s2pul E;]
—J..‘l-e/ = 3fid 2D-HH-COSY-gCOSY
100 T 4fid 2D-CH-HSQC-EDITED-... PR
A = 5.fid 2D-CH-HMBC-gHMBC
) = 6fid 2D-HH-NOESY
= Waters_UPLC-MS.raw
(80 ‘j ibuprofen.mol -ALI
70 = Ms JLI
n " = Multiple 1H spectra jt
60 77 Results
50 ‘@ hydrolysis - no analysis.mnova "*
40 :
30
QVOA. .
20 =
i -
|l .
=
10 ]~
4 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -
= fi (pme m 2] [« »
=
b e | |

Licenses: (J DB: ©
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In most cases, Mnova processes the
spectrum automatically using the
parameters from the instrument. The
spectrum should be well-processed if
the original processing parameters
were well set. The Processing Tab is for
you to re-process the spectrum when
needed.

Choose Processing > Processing
Template to verify the processing
parameters. Make sure they look the
same as displayed on the right.

Click OK or Apply to re-process the
spectrum.

Verify the processing parameters

G -

FT1 =
Processing

s R

Apodization Zero Filling

and LP

Manual  Auto Phase Auto Baseline More

Correctionw Correction » Correction « Processing.

Templgte ~
\ Processing
0 Process%xTemplate ? X
- g -
1 More Processing Analysis

Time Domain

Truncate
Drift Correction

FID Shift

Frequency Shift

/| Apodization
Exponential: 0.5 Hz

Zero Filling and LP

Fourier Transform

Protocol: None
Swap Halves: on
Mirror Image: on

Spectrum Size: 65536 | ...

Frequency Domain
/| Phase Correction

Method: Imported
PHO: 100.878
PH1: 0

/| Baseline Correction

Method: Bernstein Polvnomial Fit
Polynomial Order: 3

Smoothing
Reverse

Absolute Reference

Proton Reference: : 599.76
= Factor: : 100.000000

Reference

Cuts
Number of Cuts: 0

Apply OK Cancel
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Change the Display Properties

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

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

& Properties ? X

=B
Metadata Geometry MMR. Spectrum

uuuuu
#8| General
Show Harizontal Show Over

] Grid _
Show Vertical

[E—] 1D | Show Frame +| Show Baseline

v &
/é Scales Color: light gray

[—.] Horizontal

]_] Vertical
_f?_ Peaks
_&_ Integrals
v ih Multiplets
_& Integrals
iﬁt Fitting
‘m‘ Assignments

Q Prediction

Line Width: 2.5

Set as Default Restore Ok Cancel Apply




Navigate in the H-1 Spectrum

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

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

Ol s NMR MestReNova
File Home Molecule Prediction Tools Database Verification Elucidation Processing Analysis Assignments Quantitation Chen’s Tools
P 0T 2, G - @ | Pages Well Plates | | Parameters | =22 Speetrum Toolbar Entire Page - E‘
S 2 Jﬂv 4N —:— m Page Notes Rulers /| Data Browser E:%‘Shuncuts =
Zoom Previous Next — Tables Layout
n | M~ zoom zoom KA~ @8- . 7 FullView [ Full Screen[] Cursorinfo | 3 AuditTrail 1 4[] Templates..
Spectrum Show/Hide Page Zoom Templates
Full View s "_
I .
b “ ) f - .l, a I B/ - S
Pages 8 x ‘@ Document 3% X Data Browser a8 HEY
- -~
L1 N = m 00+ =]
i}:;;gg;n 60 Name “  Experiment M {?f’
55 v = Training Data Sets 20 @
T 1H_phase_baseline 1D-H-zg 20
30 v [ Ibuprofen NMR and LC-MS 200
5 1.fid 1D-H-s2pul 20
T 2fid 1D-C-s2pul 20
40 T 3fid 2D-HH-COSY-gCOosY 20 AI
0 4fid 2D-CH-HSQC-EDITED-... 20
35 = 5.fid 2D-CH-HMBC-gHMBC 20 JLI
[ e
30 6.fid 2D-HH-NOESY 20 Q
5 Waters_UPLC-MS.raw 20
u 25 L ‘j ibuprofen.mol 20 "*
= Ms 20 |
20 5 Multiple 1H spectra 20 -
-
is Results ) . 20 u‘x
el hydrolysis - no analysis.mnova 200 ST
10 m
‘ i [i=]
f | Jl L [
1 A UL Y U 0 N
B -
-5
42 4.0 38 3.6 34 32 30 28 26 24 22 20 18 16 14 12 1.0 08 06 04 v_
™ fl (ppmi ™ :_ 4 »
<l v |

Licenses: () DB: &




Spectrum visualization tools

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

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

Zoom out Command Shortcut -

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

43 J\,‘_ View = Intensity > Decrease

'{ . .
' Manual Zoom in to deflned ppm range a4 1“ View = Intensity > Fit to Highest Intensity H
/M,
4 pan spectrum (or press P) ** 45 & View > Intensity > Increase .
Expansion — click&drag to draw an inset (or press E) 4 |ELJ View > Pages Curl+F2
. 47 % View » Pan P
<« Previous Zoom level
48 ..\, View > Zoom > Full Spectrum F
> Next Zoom level :
49 A View » Zoom = Manual Zoom M
Al Fit to Highest Intensity (or press H) 50 /) View > Zoom > Next Zoom Shift+Right
111 Flt to h|ghe5t Compound peak 31 4+ View = Zoom = Previous Zoom Shift+Left
. 52 t View » Zoom > Zoom In z
X ncrease Intensity (or rotate mouse wheel)
.Jt 53 % View > Zoom > Zoom QOut Shift+Z -

Decrease Intensity (or rotate mouse wheel)

Crosshair Cursor (or press C) for measuring J-couplings
K- Cut (or press X) to hide parts of the spectrum

I - Edit Blind regions

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

> This spectrum uses DMSO-d6 as the A
solvent. We can reference the chemical Reference
shifts by setting its middle peak to 2.5 ppm.

> Zoom to the DMSO peak at around 2.5
ppm. Choose Analysis > Reference, and
click on the top of the middle peak. © Reforence slona 1 o

> Setitto 2.5 ppm either manually or from

. 0Old Shift: 2.5021 ppm . Auto Tuning
the SOIVent LISt New Shift: 2.5000 ppm =] | Range Width: [0.1000 ppm <

Annotation DMSO-db

Solvent List
‘ ‘ Name Shift (ppm) Multiplicity J ((*
Deuterium Oxide 4.790 1
Dimethyl Sulfoxide-d6
3.330 1
Fthanol-d6 5.290 1 e
4 »
‘ Restore Defaults Add... Edit... Delete
|
2.5000 |‘ ||.|| || OK Cancel Solvents <<
\

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




Peak picking
lé: '@ EEI Peak Curves

> Click the Peaks > Options _%, to verify the peak picking options. £ R B3 V] peak Labels
Default settings are used here as shown to the right. Auto Peak o
) o ) Picking )L. @ see ¥
> C(Click the Auto Peak Picking tool to pick all the peaks Peaks
> Using other peak picking tools to display/delete/add/change peaks
as needed.
7 o 110 @ Peak Picking Options ? et
Ibuprofen Cé 238 -
4/8/2015 3 2228 SonLEmSEnzgTyxgnune® 100 Method: = .
o epebels BeBonnnrEIREARRONES Peaks Type
\ 8 - NS S S L e D D20
90 Only Positive =
‘80 Settings
Refinement Level
t70 Ref. 1 ( 2 fitting cycles )
(|
r60
Quantitative GSD
r50 Improvement Cycles: |4 -
40
v| Auto Classify |Impurities/Compounds...
30
Defaults Advanced <<
r20 OK Cancel
L 10
l e )
. . = . . . = . . = . . . . --10

N
w
N
-
o
N

4 13 12 11 10 9 8 7 6 5
f1 (ppm)




Multiplet analysis

m ﬂ-‘k * i Multiplet Boxes
> Click the Multiplets > Options _%, to verify the multiplet analysis ¥ B ... * V] Multiplet Ranges
. . . Auto Multiplet
options. Default settings are used here as shown to the right. Analysis INED v| Multiplet Curves
> Click the Auto Multiplet Analysis tool to do the multiplet analysis Multiplets
based on the picked peaks
1 r110
0888
Ibuprofen QEEE
4/8/2015 ¥ . 0O It o - @
s 5828 $25855559583572540 8810 | @ Muliplet Anabysis Options 7 X
T mRES R N e e m 25
90 Integral Calculation oK
80 Calculation Method:
C(d) E(d) | H|(d) - . Cancel
7.09 241 | | 085
3(7.90) 37.17)| |3(6.68) 70 Method Parameters Restore Defaults
A(s) B (d) D (q) F (dp) Excluding: |Default v
o4 7.19 3.62 1.80 60
: 1(7.88) 3(7.12)||3(13.50, 6.74)
L Expert
G (d) 50
1,34
(714 40
-30
J / J 20
L | -0
J_JL_.JA_A—I_O
y o X - rrr
S S S Soao
: — : : ; — ; . — atat ‘ . —-10
4 13 122 1 1 9 8 7 6 5 4 3 2 1 0 A

f1 (ppm)




Multiplet Manager

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

> Use the tools there to verify and change multiplet analysis

results if needed. Multiplet Manager [ x|

. JRE ) TR 4 >

3.62 (1H, q, /=7.1 Hz)

1
Ibuprofen
4/8/2015

3.367 HDO

3,640
~-3.629
_-3617
s

Name: D Class: |q -

s o: 3.623 ppm V| Middle

J-List: 7.14,7.12,7.12 QL <:

+/| Discard Peaks

Color: | [l Purple v

3.2“2) Total Nuclides = 18

1(7.12)

Nudclides: ||t 2] | Auto

Integral: |1.01 I
Lo Absolute: |687.448 (@)

The SImUIated quartEt From: [3.705 < To: 3.540 =

1.01

T T T T T T T T T T T T T T T T T T T T T T T T T T
3.78 376 374 372 370 3.68 3.66 3.64 3.62 3.60 3.58 3.56 3.54 3.52 3.50 3.48 3.46 344 342 340 3.38 336 3.3¢4 332 330 3.28
fL (ppm)



Multiplet Manager

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

> Choose Multiplets, and check J’s Tree to display the J-
coupling tree for visual verification of the multiplet
analysis results. =B

Metadata Geometry NMR. Spectrum

@ Properties ? X

Titl
1 Q General | Multiplets Labels
Ibuprofen . J
e/ £dzg @ Grid Font: MS Shell Dig 2 -
NS
1D Line Width: 2.5 =
v ",d Scales Label: Name (Category) / Shift / 1's -
7.14 : ; . -
[;] Horizontal Shift Decimals: 2 =
7.12 @ ;D Vertical Js Dedimals: 2 <
712 ﬁ Peaks Margin: 55 % .
/| Follow Peak Visibility Rules +/| Show Label Box
& Integrals
v M\ Multiplets 4| IS
‘[k | Show Label
g(ﬁqz) Integrals
%7.12) % Fitting
JTN Assignments
Q Prediction
Lo

Set as Default Restore 0K Cancel Apply

5

X
g

T T T T T T T T T T T T T T T T T T T T T T i T T T
378 376 3.74 372 3.70 3.68 3.66 3.64 3.62 3.60 3.58 3.56 3.54 3.52 350 3.48 346 344 342 340 338 336 334 332 330 328
f1 (ppm)




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

Verify the number of Hs

> Note the number of protons from multiplet analysis vs. that from the

110

(100

30

20

structure
1 [ J ozzs
Tbuprcfen E—%'—%—%
4/8/2015 z ] E83E R R EE R g
i —_—-—-0 e e R R N = e B e o s e ) —_
i Ay S R e Dinke e i
L iy S PR
[ | [
CH
]? 3
A T 20
| CHy 17 e N |
15
P |
13 2
AP A
H.C 12 3
3
14
L | W cw F (dp)
7.09 1.80
3(7.90) J(13.50, 6.74)
Als) B {d) D (g E(d) G
1294 7.19 3.62 241 1.34
: 1(7.38) 7.12) W77 | 1719
H|(d)
0|as
1(4.68)
|
1
|
Ll |J. Jl JU_ L i
T i T A L
E L@ - M oM om om
k=1 S = = g @ @
= 53 3 5 2 3 B
T T T T T T T T T T T T
4 13 12 11 10 3 B 7 [ 5 4 2 1
f1 (oom

10

Multiplet Manager

x| & @&

3.62 (1H, q, /=7.1 Hz)

Name: D
0: 3.623 ppm
J-List: |7.14,7.12,7.12

Color: | Ml Purple -

Class: |q v

v Middle
QLI [

+/ Discard Peaks

a

~Total Nuclides = 18 (18 in molecule)ggi

Nuclides: [1

2] | Auto

Integral: 1.01

Absolute: 687.448

- 1

=21
Q

-

From: [3.705 . To: 3.540

4




Report the multiplets

rf’ R 53 [V] MultipletB
> Use the Multiplet Table tool to display the Multiplets MA ﬂ“ Radit UHIpIet BOXes
%

, @ ses ¥ /| Multiplet Ranges
Table. Auto Multiplet

raves

ﬂ /| Multiplet Curves

> C(lick Setup Report to change the reporting format Analys
. . Multiplets
> C(lick Report to report the multiplets texts ¢
@ Multiplet R... ? X
Multiplets ﬂ ﬂ ﬂ L o] B
\ Angew. Chem.
in] g ial b4 ], Am. Chem. Soc.
Report Multiplets ~ Copy Multiplets ~ Setup Report ~  Delete i m:td'p?ggm'
'H NMR (DMSO-ds, 600 MHz) & 12.24 (1H. ), 7.19 (2H. d. J=7.9 Hz), 7.09 Japanese Patent
(2H. d, J=7.9 Hz), 3.62 (1H, q. /=7.1 Hz), 2.41 (2H. d, J=7.2 Hz), 1.80 (1H, Organometallics
dp. J~13.5, 6.7 Hz), 1.34 (3H. d. J=7.1 Hz), 0.85 (6H. d, /=6.7 Hz) Palyhedron
Tetrahedron
Tetrahedron Letters -

Shift Range H's ntegra Class J's
V| Use Extended Solvent Names
085 092.078 6 593 d 6.68 /| Report Assignments
134 141.127 3 298 d 7.14 Shift Number of Decimals: |2

Js Number of Decimals: |1

180 191.170 1 102 dp 674,674,675 6.7..

Fill Style: Transparent ~

4E(d) 241 248.233 2 202 d 7.17
OK Cancel

5D(q 362 371.354 1 101 q 7.12,7.12,7.14
6Cd) 709 7.14.702 2 198 d 7.90
7B(d) 719 726.714 2 206 d 788 'H NMR (DMSO-dg, 600 MHz) 6 12.24 (1H, s), 7.19 (2H, d,
8 A(s) 1224 1234.12.15 1 100 s J=7.9 Hz), 7.09 (2H, d, J=7.9 Hz), 3.62 (1H, q, J=7.1 Hz),

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



Publishing a spectrum

@ Properties ? X
> To publish the spectrum on a black and white journal, S
double click the spectrum to open the Properties Dialog, e Geomety [ ARG
and set the 1D properties to as shown on the right. " [@lommd |
. Style: Line -
> Choose other properties to display, such as the peak labels, G"d Color: B bk -
. . 1D . " -
multiplet labels, integrals, etc. v &2 Sols Line Wicth: 10 -
H [:] orizontal
> Copy the spectrum and structure objects and paste them to chﬁ I“
other documents, such as MicroSoft Word or PPT. ﬂ"pﬂaks
R\ntegrals
L]buprden REREE v m Multiplets
wans & gEagRazsoszazscane P integrats
: e ! ﬂﬁt‘ting
CHg J?L Assignments
o, o] . Q Prediction
CH |
HaC
Set as Default Restore OK Cancel Apply
1
[ ] ‘
Ii |
b , ,

3
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Display the parameters

> Check View > Parameters Table to display the Parameters
Table, and report the parameters on the spectrum.
Manually resize the text box to similar to as shown below.

> Report the multiplets and resize the box to as shown below.

1 =338
Thuprefen SEEE
a0z § BERE: ghoGEonnanINaasan &
o SRR e e e L b
o e L LR EEE LR R -
[ S e i o
CHj
o]
CHy
CH
HiC
{
|
I
| |
|
!
|
! 1
|1 I,
2 gz = MEET T
g 2% 3 3 gEm
| EE E) 5 SE&
4 13 12 11 10 El & 7 & 5 4 3 2 1 o

1 (ppm}

H NME (DMSO-d:, 600 MHz) 8 12.24 (1H, 5), 7.19 (2H, 4, /=7.9Hz), 7.09 (2H, ¢,/=75 Hz), 3.62(1H, q, /~7.1 Hz), 2.41 (2H.4,

J=7.2 Hz), 180 (1H, dp, J=13 5, 6.7 Hz), 134 (3H, 4, J=7.1 Hz), 0.85 (6H, 4, J=6.7 Hz)
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Create a layout template

> C(lick on View > Layout Template and choose Create Layout
Template to save a layout template. You can edit it.

> Choose File > New and open the H-1 spectrum again, and
choose View > Layout Template > [Saved Template Name]
to apply it.

Molecule

NMR Spectrum: 1D, [1H]

NMR Table, [Parameter:

Text: Report Special, [Multiplets, 1H]

o

Layout
Templates

Lay out in Template Document...
Apply Processing Template
Layout Template Options...

Create Layout Template Document... <:

©

Layout
Templates,

Lay out in Template Document...
Apply Processing Template
Layout Template Options...

1 C:/Users/chenp/Desktop/template.mnova

Create Layout Template Document...




Open a C-13 spectrum

> |n Data Browser, open the C-13 spectrum of Ibuprofen.

» B &

=

Al

MestReNova

- X

NMR
File Home View Molecule Prediction Tools Database Verification Elucidation Processing Analysis Assignments Quantitation ~ Chen’s Tools G @ d (8 options ~
A % N Peak Curves m M& ® Multiplet Boxes ﬂ:) IR ntegrals t! !r-ﬂ 6 & w‘
o r N = \ LL L
J— ﬁ ® V| Peak Labels % B o | Multiplet Ranges k‘ IB XX o ntegral Labels ! B s
Reference  Auto Peak ® Auto Multiplet r . Auto R % Line Clean Data H More
- Picking EB . Analysis 2L V| Multiplet Curves  ntegration JC * ntegral Curves | Fitting »  Analysis | Analysise Spectrum. Tools «
Reference Peaks Multiplets Integrals Fitting Advanced
Full View 8 x +
‘ S
S T | N Y SN N N R .
Pages & x @ Document 3* % Document 14 X Data Browser B X zme
a
O : = o0+ -
Thuprcien 26000 {n.
s Name ~  Experiment M ‘f’
= v [ Training Data Sets 20 E]
22000 5 1H_phase_baseline 1D-H-zg 20
Lz v [ Ibuprofen NMR and LC-MS 200 g\
2000 T 1 fid D-H-s2pul 20
B g
e /I 2.fid D-C-s2pul 20
// 0 3.4id 2D-HH-COSY-gCOSY 20
y T 4fid 2D-CH-HSQC-EDITED-... 20
5 sfid 2D-CH-HMBC-gHMBC 20
14000 —
/ 6.fid 2D-HH-NOESY 20
12000 5 Waters_UPLC-MS.raw 20
] ibuprofen.mol 20
o000 = Ms 20
= Multiple TH spectra 20
5000
7 Results 20
[reoo0 £l hydrolysis - no analysis.mnova 20
000
2000
2000 - 1 >
230 20 20 200 190 10 1M 180 1N 40 50 1N 10 00 % 80 € o % 30 22 ® 10 ™
1 (ppm) ‘ |
¥
- |4 » 1 Multiplet Manager Multiplets Data Browser Peaks
Licenses: o DB: ¥
[ )




Verify the processing parameters

> Choose Processing > Processing i ::,: % }2 ’\; ’V )"‘3 .o
Template, and set the parameters =

. . . P i
similar to the ones shown to the right. | =
> Click OK or Apply to re-process the o protessing Template ? X
spectrum.
=B -
1 More Processing Analysis
5 Time Domain Frequency Domain
Thuprcfen .
4372015 Lisooo Truncate | Phase Correction
13000 Method: /mported
) ) PHO: 70.4187
13000 Drift Correction PH1: -23.8171
L FID Shift /| Baseline Correction
Method: Whittaker Smoother
to0no Median Filter: Autodetect - <]
Lo Frequency Shift Smooth Factor: Aufodetect
eoco Smoothing
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Absolute Reference

[ Zero Filling and LP
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- SEERET TR AN o = Factor: : 25.145020
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Swap Halves: on Cuts
° Mirror Image: on
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> This spectrum uses DMSO-d6 as the
solvent. We can reference the chemical
shifts by setting its middle peak to
39.52 ppm.

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

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

Chemical Shift Referencing

A

Reference

@ Reference along f1

Qld Shift: 39.9239 ppm

New Shift: 39.5200 ppm

Annotation |DMSO-d6
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Name
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Coozo | 7|
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26.430 5
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17.310 7 v
4 »
Restore Defaults Add... Edit... Delete
Cancel Solvents <<




Peak picking
lé: '@ EEI Peak Curves

> Click the Peaks > Options _%, to verify the peak picking options. #* % 53 [V] peak Labels
Default settings are used here as shown to the right. Auto Peak o
. o ) Picking )L. @ vee ¥
> C(Click the Auto Peak Picking tool to pick all the peaks Peaks
> Using other peak picking tools to display/delete/add/change
peaks as needed.
. @ Peak Picking Options ? et
Ibuprofen — - @
4/8/2015 e Gn &8 § 15000
£ 5;5 8\'?“ 1‘3 Method: GSD v
R 14000 Peaks Type
13000 Only Positive v
12000
Settings
11000 Refinement Level
10000 Ref. 1 ( 2 fitting cycles )
I 9000 .
8000 Quantitative GSD
7000 Improvement Cycles: |4 -
6000
5000 v| Auto Classify |Impurities/Compounds...
4000
Defaults Advanced <<
3000
i 2000 oK Cancel
H 1000
J L_ S I — Y
--1000

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0
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> Use the Peak Table tool to display the Peaks Table.

> C(lick Setup Report to change the reporting format
> C(lick Report to report the multiplets texts

Report the C-13 peaks

H‘Zt '@ 5 Peak Curves
r'x 3

/| Peak Labels

n n n
ks X N A

Auto Peak
Picking E @ wee ¥
Peaks
@ setup Peak R..  ? X

|J. Am. Chem. Soc.

|v|

B i E. [
Report Peaks ~ Copy Peaks ~ Setup Report ¥ Delete Select Peaks
pyes ) &
4 ava [ 2 X i »

Sync From Spec  Filter Sync To Spec  Set Flags Set Compound

3C NMR (151 MHz, dmso) § 175.5, 139.6, 138.5, 129.0, 127.1, 44.3, 44.3,
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2 139.57 2468.5 2.76 1701... Compound None
3 139.37 33.1  2.81  254.30 Artifact Weak
4 138.69 225 273 162.48 Artifact Weak
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7 129.15 53.3 2.99  445.71 Artifact Weak -
4
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Report as points
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/| Report f2

OK Cancel

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



M

Verify the structure by predict and compare

A
> Make a copy of the C-13 spectrum (Ctrl-C and Ctrl-V in the Pages View). AME
> QOpen the Ibuprofen.mol to bring in the structure to the C-13 spectrum. Predict
> Choose Predict > Predict Compare. Compare

Fredcted 13C NMR. Spectrum
Pages 8 x 14, 1
— —— = CT:H3
CH H/\r’?\T%% s
]
HSE/”“\”/Z\S/: oH ' i :
]

Tbuprofen
43/2015

3. (1) Predicted 13C NM
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230 220 210 00 190 180 17 160 150 140 130 120 110 100 90 80 F0 &0 50 40 30 220 10 0 -10
f1 {ppm)



Open the LC-MS data

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

»BE 3 (o |=i; MASS MestReNova = x
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Display chromatograms

> Choose MASS Analysis > Show Mass Browser to display E

the Mass Browser. Show Mass
> QOpen the negative polarization TIC
> QOpen the PDA Total Absorbance Chromatogram
|©) Document 3% x [@] Document 14 x MS Browser ®

“ | Data Source
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Verify the structure

e +

> QOpen the Ibuprofen.mol file from the Data Browser. = 'h‘
> Choose Molecule > Compound Table to find its monoisotopic Compounds New

mass: 206.13 Table Chromatogram

+*
> Hight the TIC(+), click Mass > New Chromatogram > Manually, A Manually.. |
and enter a value of 207.13 +/- 0.25 Da to display the new —
chromatogram (also called Extracted Icon Chrom., EIC) A ¢ x| @ = o

Report Add Delete Setup  Graphical Props  PhysChem | In Columns
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Find the molecule ion peaks
|

> Click the Crosshair tool, and click on the peak around e
3.25 minin both TIC(+) and TIC(- —+  Manual <':|
. ( ) . ( ) [—:r Peak
> Zoom into the mass spec to find the mol. lon peaks at L Peak (background subt)

around 207.13 and 205.13 Da, respectively. Set Tolerance...

B appenc &
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" Use Mol Match to verify the elemental
composition

> QOpen the Ibuprofen.mol. Click Molecule Match.

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

Predict and verify the molecule ion peaks

> Click the Predict tool, and choose the MF C13H1802 2
and press “+” to use it for prediction Predict

In the Mass Prediction List, highlight the first row. The O Molecular Formula ? X
predicted molecule.lon and isotope peaks gre displayed Molecular Formmula: ol
on top of the experiment peak for comparison. © Recent NI
G\MlelaU\P...rs_UP:;i;Erav@\lnjedbnlMSE+TDC C13H1802
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> Choose File > Export to PDF to save a PDF report of the page.

v

Chose File > Save as to save all the results to a .mnova file.

> |n the Advanced Tutorial we will learn to save the results to a

database.

> Now can close the document or continue to add other spectra to it.
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More help information

> Use the Help Facility of Mnova: Help > Contents

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

> Email support@mestrelab.com for technical questions

©
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= e

B Save As..
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Using GSD for multiplets analysis

Exploiting the power of GSD for an improved Multipl

By default Mnova uses Global Spectral Deconvolution (GS
picking and multiplet analysis.
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* Opening and processing 2D NMR
e Assigning peaks to atoms
e Reporting assignment results

e (Creating a database to save the data

» Searching Wiley C & H databases

Analyzing arrayed spectra

Note: This tutorial covers the NMR, NMRPredict, MS, DB plugins of Mnova, and Wiley DBs



" Specifics for <xxxxxx> University
(To be completed by instructor)

> The instructions for downloading, installing and activating Mnova:

> <Link to instruction page>

> The Mnova licenses that <XXXX> University has:
> Mnova Suite (NMR, NMRPredict & MS), unlimited

> Etc.

> The sample data used in this tutorial are located at:

> <Link to data folder>.




Open a 1D and 2D spectra of Ibuprofen

> Choose File > New to open a new blank document.

> |In Data Browser, choose the 1D H/C, 2D HSQC, HMBC, COSY, and NOESY spectra and drag all of
them to the main window.

> Re-process and analyze the H-1 and C-13 spectra according to the Basic Tutorial.

L - -1 [\ I-;i 5 NMR MestReNova
File Home View Molecule Prediction Tools Database Verification Elucidation Processing Analysis Assignments Quantitation Chen’s Tools
A m N i Peak Curves m f_JAU'u\ » e Multiplet Boxes y’,l FL e ntegrals tEi ,0 g M}
- o g r K =i \ eee
A % V| Peak Labels % [ .« - |V Multiplet Ranges L R X . rtegral Labels | A A
Reference  Auto Peak Auto Multiplet ‘ Aut % Line Clean Data 1H More
- Picking B . Analysis A v| Multiplet Curves | integration JC 3 ntegral Curves | Fitting . Analysis | Analysis, Spectrum. Tools .
Reference Peaks Multiplets Integrals Fitting Advanced
Full View g X +
Pages # % [g)] Document 3* x |@) Document 14 % @ Document 30% % Data Browser g x S
2.2 - - Q0 = A
. 2N
Name “~  Experiment
“ | v [ Training Data Sets 7 of
1 L = T 1H_phase_baseline 1D-H-zg 2 C’%’
s [ v 2 Ibuprofen NMR and LC-MS i
Ibuprofen e e
3.3 4/8/2015 -1 1.fid 1D-H-s2pul 2 d
£ Lo T 2fid 1D-C-s2pul p.
pougiaes [ 4
s i o 3fid 2D-HH-COSY-gCoOSY 4 4
G — ) ‘ { i // T 4fid 2D-CH-HSQC-EDITED-... 2
4 i T [ 4
ot i | 12— 5.fid 2D-CH-HMBC-gHMBC 2
" "~ 6fid 2D-HH-NOESY 2l
. H = = -
4.4 . 4 Waters_UPLC-MS.raw 2
rorim [* ‘j ibuprofen.mol 2 AI
Ri : e <
o s é 5 Multiple 1H spectra 7 "
“{/ | . = 5 Results 2 o\
— = H I [] hydrolysis - no analysis.mnova P |
5.5 ; s —-
| : -
i Fo
t “ (g -
: [l -
oo | i 12
b [
s g~
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4 13 12 11 10 9 8 7 6 5 4 3 2 1 0 1 e 4 4
f2 (ppm) [al
v | |
- [ 4 » 7] Molecule Ma...  MS Brow... Multip... Data Brow... Compou...

Licenses: () DB: ©



Which is which?

> Check View > Parameters Table to display the Parameters Table
> The Experiment and Pulse Sequence parameters usually indicate the type of NMR data

Parameters =
1 Ao B %

Report Copy Setup  Customize

—
V| Pages Well Plates |v/| Parameters T e -
Page MNotes Rulers v'| Data Browser 7 | Instrument VAMIS
Tables
- Full View Full Screen Cursor Info 8 |Author
Show/Hide
9 Solvent dmso
10 Temperature 25.0
r
11 Pulse Sequence gHSQCAD
12 Experiment HSQC-EDITED
\.
13 Probe 3mm_cold_HCN_P001
14 Number of Scans 8
15 Receiver Gain 44
. . . . 16 Relaxation Delay 1.0000
Tip: You can display the Experiment as part of the spectrum title. 4 v
Double click on the spectrum and setup the Title in the Properties P »

Dialog.



Rules of thumb for 2D processing

r

> Apodization: To improves the line shape, resolution and JIL
S/N ratio Processing
> COSY: Use Sine Square 0 for F2 & F1 Template

> Others: Use Since Square 90 F2 & F1
> Zero Fill and LP (Linear Prediction): To improve resolution

> F2: at least double of the original datapoints, 2048 or 4096 © Processing Template T X
> F1: At least double of the original datapoints, 1024 or 2048 Rl = -
> F1: Do LP if original datapoints <= 128 (optional) fmemln 2D specifc__ More "F':;:‘*::‘n"imm:i":'vs‘s
> Phase Correction: To improve line shape L A
> Use Imported or Automated (Regions) first FID Saft Pt o
> Do manual correction if needed. S Jggnz;:;g%%?g%mamm
> Baseline Correction: To reduce noise S Smocthing
> Use Bernstein Polynomial Fit on either dimension ShesmarerT - i‘:‘*’lsi .
> Other 2D-Specific parameters (optional): il thtngg
> COSY, NOESY: Use Symmetrize with caution FE:Z::;";E;: Reference
> HSQC, HMBC: Use Reduce T1 Noise Reduction when needed. Mior Image:on o

Number of Cuts: 0

Apply oK Cancel




> Reprocess the HSQC spectrum as shown below. Processing
> Note the apodization functions for F2 and F1 Template -
> Note the forward linear prediction for F1 applied here

? X

Re-process HSQC spectrum

o Processing Template

=-8
PR

Time Domain

Truncate

FID Shift

Frequency Shift

| Apodization
Sine Square: 90°

Zero Filling and LP
Spectrum Size: 2048

Fourier Transform

Protocol: None
Swap Halves: on
Mirror Image: on

2D-specific More Processing

Analysis

Frequency Domain
v| Phase Correction

Method: /mported
PHO: -56.4183
PH1: 0

| Baseline Correction

Method: Bemnstein Polynomial Fit

Polynomial Order: 3

Smoothing
Reverse

Absolute Reference

Proton Reference: : 599.76
= Factor: : 100.000000

Reference

Cuts
Number of Cuts: 0

Apply oK

X

Cancel

o Processing Template

w-B

f2 1 2D-specific
Time Domain
Truncate
Frequency Shift

/| Apodization
Sine Square: 90°

Zero Filling and LP
Spectrum Size: 1024

Fourier Transform

Protocol: Echo-Antiecho
Swap Halves: on
Mirror Image: on

More Processing

Forward LP: /128, 256], 112, 15 =~

Analysis

Frequency Domain
v/| Phase Correction

Method: Imported
PHO: 0
PH1: 0

V| Baseline Correction

Method: Bemstein Polvnomial Fit

Polynomial Order: 3

Smoaothing
Reverse

Absolute Reference

Proton Reference: : 599.76
= Factor: : 25.145020

Reference

Cuts
Number of Cuts: 0

Apply OK

Cancel




M

Re-process HSQC spectrum

> The re-processed HSQC spectrum shows better line shape, and higher resolution on the
F1 dimension

“ 1_. A A |
4

___| TIbuprofen °
4/8/2015 . 20
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4

rie
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4/8/2015
/8/. Lis

r20

F24
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r28

— L]

T T T T T T T T T T T Lag
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 ® g
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Re-process HMBC spectrum

> Reprocess the HMBC spectrum as shown below. T
> Note the apodization functions for F2 and F1 Template «
> Note the forward linear prediction for F1 applied here

X @ Processing Template ? X

0 Processing Template

=- B

v| Apodization
Sine Square: 90°

Zero Filling and LP
Spectrum Size: 2048

Fourier Transform

Protocol: None
Swap Halves: on
Mirror Image: on

More Processing

f2 f1 2D-specific
Time Domain

Truncate

FID Shift

Frequency Shift

Analysis

Frequency Domain

| Phase Correction
Method: Magnitude

/| Baseline Correction

Method: Bernstein Polvnomial Fit
Polynomial Order: 3

Smoothing

Reverse

Absolute Reference
Proton Reference: : 599.76
= Factor: : 100.000000

Reference

Cuts
Number of Cuts: ¢

Apply OK

Cancel

EM =

f2 f1 2D-specific
Time Domain
Truncate
Frequency Shift

V| Apodization
Sine Square: 90°

Zero Filling and LP
Spectrum Size: 1024

Fourier Transform

Protocol: Echo-Antiecho
Swap Halves: on
Mirror Image: on

More Processing

Forward LP: /128 256] 112, 15 "~

Analysis

Frequency Domain

| Phase Correction

Method: Imported
PHO: ¢
PH1: ¢

| Baseline Correction

Method: Bernstein Polynomial Fii

Polynomial Order: 3

Smoothing
Reverse

Absolute Reference

Proton Reference: : 599.76
= Factor: : 25145020

Reference

Cuts
Number of Cuts: 0

Apply oK

Cancel




M

Re-process HMBC spectrum

> The re-processed HSQC spectrum shows better line shape, and higher resolution on the
F1 dimension

5 10
Ibuprofen
— 4/8/2015 ' R . . 20

40
50
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~70
-80
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~100

f1 (ppm)

r110
120

150
160
170
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-190
-200
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T T T T
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f2 (ppm)



Re-process COSY spectrum

i
=~
> Reprocess the COSY spectrum as shown below. _}I\_
> Note the apodization functions for F2 and F1 _
. - . Processing
> Note the forward linear prediction for F1 applied here e
]
> Turn off Symmetrize in the 2D-specific Tab
@ Processing Template ? X @ Processing Template ? X
=B - w8 .
f2 f1 2D-specific More Processing Analysis f2 1 2D-specific More Processing Analysis
Time Domain Frequency Domain Time Domain Frequency Domain
Truncate v| Phase Correction . . Phase Correction
Method: Magnitude runcate
FID Shift . ) /| Baseline Correction
M Frequency Shift Method: Bernstein Polynomial Fit
Method: Bemstein Polynomial Fit Polynomial Order: 3
Frequency Shift Polynomial Order: 3
. v/| Apodization Smoothing
Smoothing
V| Apodization Sl e Reverse
Reverse

Sine Square: 0°

Zero Filling and LP
Spectrum Size: 2048

Fourier Transform

Protocol: None
Swap Halves: on
Mirror Image: on

Absolute Reference

Proton Reference: : 599./6
= Factor: : 100.000000

Reference

Cuts
Number of Cuts: 0

Apply oK Cancel

Zero Filling and LP
Spectrum Size: 2048

Forward LP: [128, 256] 112, 15 ™

Fourier Transform

Protocol: None
Swap Halves: on
Mirror Image: on

Absolute Reference

Proton Reference: : 599./6
= Factor: : 100.000000

Reference

Cuts
Number of Cuts: ¢

Apply oK Cancel




M

Re-process COSY spectrum

> The re-processed COSY spectrum shows better line shape, and higher resolution on the
F1 dimension

J “ L l A ’ I
3
Ibuprofen
4/8/2015 o
] L]
' o

f1 (ppm)

10

11

F12

2 1 10 9 8 7 6 5 4 3 2 1
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Re-process NOESY spectrum

> Reprocess the NOESY spectrum as shown below.
Processing

> Note the apodization functions for F2 and F1
Template
> Note the forward linear prediction for F1 applied here
@ Processing Template ? X @ Processing Template ? X
=8 - E-A -
f2 f1 2D-specific More Processing Analysis f2 1 2D-specific More Processing Analysis
Time Domain Frequency Domain Time Domain Frequency Domain
| Phase Correction v| Phase Correction
Truncate Truncate
Method: Magnitude Method: Imported
PHO: ¢
FID shift | Baseline Correction ) Sl
Frequency Shift . .
Method: Bernstein Polynomial Fit v| Baseline Correction
Frequency Shift Polynomial Order: 3 Method: Bernstein Polynomial Fil
. | Apodization Polynomial Order: 3
Smoothing
V| Apodization Sine Square: 90° Smoothing
A Reverse
Sine Square: 90° Reverse
Zero Filling and LP
Zero Filling and LP Absolute Reference Spectrum Size: 1024 Absolute Reference
Spect T 20 Proton Reference: : 599.76 Forward LP: /178 256] 112, 15 e
rum Size: = = 3E :
= Factor: & 100.000000 = Factor: : 25.145020
Fourier Transform
Fourier Transform Reference Reference
Protocol: Echo-Antiecho
Protocol: None Swap Halves: on
Swap Halves: on Cuts Mirror Image: on LI
AAIITFTTTE 27 Number of Cuts: ¢ Number of Cuts: 0
Apply OK Cancel Apply oK Cancel
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Re-process NOESY spectrum

> The re-processed NOESY spectrum shows better line shape, and higher resolution on the
F1 dimension, though there still some phase errors

6
Ibuprofen
4/8/2015

(=]
f1 (ppm)

10

i1

F12
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Phase correction for NOESY spectrum

> Do Manual phase correction for either both dimensions. J\;
> Also applied +180 for PHO to make the cross peaks negative and Manual
. i Correction-
diagonal peaks positive
\ Phase Correction n
| “ L .l A —
‘ PG]|
6
‘ Ibuprofen .
| [Ver2013 .l ' ’ 4 n? i Click here and drag mouse
up or down holding:
1 e R Y left button for PHO correction or
— . 4 . f right button for PH1 correction.
(hold Ctrl key for fine tune)
! ' . K Some processing steps (e.g. baseline correction) are not
i ! o ' applied during interactive phasing. The final spectrum
L r4 may differ from the provisional representation.
r5
f PHO: 54.60 ~|| +180 || PH1: 0.00 .
L6 " rPivot Point
. | Position: 0.854 - Biggest
[ " " 7
(|
8
9
10
ri1
—~ ' . F12




Change the Display Properties  rrocessing

Template
> Double click on the spectrum to open the Properties Dialog, view the properties that can be
changed
> |n the 2D Category, adjust the highlighted parameters and click Apply to see the effects
> C(lick Set as Default to retain the settings for 2D spectra display in the future
@l Properties ? ® .,
— ) E 4/8/2015 :::
Metadata Geometry NMR Spectrum (= “. } — 440 ;E;
General Legend = = Laso :
@ Grid Width: 4.23 mm . [455
1D Text Width: 12.70 mm : N
a.:@ 2D 74 372 370 368 366 3.64 362 360 358 3.56 3.54 3.52 350 3.48 3;;,;1:‘?4 256 2.54 252 250 248 246 244 242 240 238 236 234 232
T Palette: Red-Blue (Gradient) ™ 3_
o *"T.‘.-I Plotting Method: Contour -
[:] Horizontal contours:
% ) Number of Positive Contours: 20 <
;{j Vertical Number of Negative Contours: 20| .
Je Peaks Scaling: 1500 - -
4/8/2015 43.0
_[8{ Integrals Line Width: 25 * e
s :
N Assignments “wo
Q Prediction F44.5 ;i
I]‘l 3.‘71 3.‘?0 3'68 3.‘66 3.‘54 3'62 3.‘60 3.‘53 3'55 3.‘54 352 3'50 3.“18 3;;;;?4 2.'56 2.‘54 2'52 1.'50 2.118 2:15 2.44 2.112 2:10 2..‘33 2.‘36 ZI34 2..‘31
Set as Default Restore 0K Cancel Apply




Chemical shift referencing for H-1

TR
> This spectrum uses DMSO-d6 as the i
solvent. We can reference the chemical Reference
shifts by setting its middle peak to 2.5 ppm.
> Zoom to the DMSO peak at around 2.5
ppm. Choose Analysis > Reference, and
click on the top of the middle peak. © Reforence slona 1 o
> Setitto 2.5 ppm either manually or from _
the Solvent List. Siss:f;: Ezzz; zzz : Ran::t:v:jlt::mz.moo ppm *
Annotation DMSO-db
Solvent List
‘ | Name Shift (ppm) Multiplicity J (
Deuterium Oxide 4.790 1
Dimethyl Sulfoxide-d6
3.330 1
Fthanol-d6 5.290 1 v
4 »
‘ Restore Defaults Add... Edit... Delete
]
2.5000 ‘| |L|| |‘ oK Cancel Solvents <<

270 265 260 255 250 245 240 235 230 225 220
f1 (ppml.
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Chemical shift referencing for other spectra

> Choose Analysis > References > Absolute Reference,

. . Reference
and click OK to the dialog. -
&
> This applies referencing to all other spectra in the A Reference L
. f _A_ Graphic Reference R
document using the H-1 spectrum as a standard.
) ) f Absolute Reference... C:
> Note this works only if the spectra were from the
) ) SL Auto Absolute Reference
same sample acquired on the same instrument. _
2
f=  XiValues
. N JII - o Absolute Reference ? X
%bt:{profen L4z Use as Reference: | 1: 599.763 MHz &
F43.0 Spectra =
s [ 1: 1H, 599.763 MHz  ==100.000000 (Me4Si CDCI3, g = 1%)
' W 2:13C, 150.826 MHz Z=25.145020 (Me4Si CDCI3, ¢ = 1%)
[43.4 2D-COSY: 3
I [] 1H, 599.763 MHz ==100.000000 (Me4Si CDCI3, g = 1%)
N [H] 1H, 599.763 MHz ==100.000000 (Me4Si CDCI3, p = 1%)
n (38 2D-HSQC-EDITED: 4
"fpl‘]' | hae B 13C 150.822 MHz 2=25.145020 (Me4Si CDCI3, g = 1%)
D A - [] 1H, 599.763 MHz ==100.000000 (Me4Si CDCI3, p = 1%)
- “ l‘H 403 44.165 ll 442 2D-HMBC: 5
1Y La.a & 13C, 150.826 MHz Z=25.145020 (Me4Si CDCI3, @ = 1%)
\/ [] 1H, 599.763 MHz ==100.000000 (Me4Si CDCI3, @ = 1%)
\/ [+ 2D-NOESY: 6

4.8 [1] 1H, 599.763 MHz ==100.000000 (Me4Si CDCI3, p = 1%)
[A] 1H, 599.763 MHz ==100.000000 (Me4Si CDCI3, ©=1%)

[45.2 = Values...

T T T T T T T T T T T T T J Show in spectrum title Show in parameters table
3.7 3.6 3.5 3.4 3.3 3.2 31 3.0 2.9 2.8 2.7 2.6 2.5 2.4

oK Cancel




Open the structure for peak assighment

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

v

Choose Molecule > Compound Table to show the structure on the side.

> Note: Open the same molecule only once. If needed, use Report on the Compound Table to
report the structure to other pages.

> Choose View > Tables and check Assignment Table. Make sure all spectra are “linked” in it.

N R Il NMR MestReNova

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

o ® .Y .(3 @ v/ Assignment Labels
'M" 'M" K”. - - Assignment Qualities
Auto Manual Deduce NMR Molecule
Assignment Assignment A Assignments| Window
Assignments View
. o
Full View +
Pages ® X (@) Document3* %  |@) Document14 % | |8] Document 30% % Compounds ax N
1.(1)1 = - -l 5 & % B 2 Q N
. u Report Add Delete Setup  Graphical Props = PhysChem | In Columns
xx
= - Molecule Properties LA
Thuprofen 45
482015 F B Molecular Formula| -4
o - Average Mass:
I CH3 Monoisotopic Mass Cf’
Chy [ i Name:
o 6 [e] Label: E]
2.2 s NN 1 CHs T NP0 Color:
I ¥ | /l C‘)H 35 i ” ‘ | Assignments:
ho” 0 1 A OH .
’ Hy o~ ~ N ot 4
30 14
ED) # (op) - JH
09 1.80
3.3 (H-90) 3[13.50, 6[74) ‘ 4 AI
ol @ £t el Phase Correction MS Browser Multiplets Data Browser Compounds
] f\z(i 7|le 362 | | 24t || 134 20 m . 5 x
- 3(4b8) waz)| 317 i ae Assignments
IR T I o oo ¥
i s g W x| iz ® B & A A
1(4.68) Report Copy Delete Expand Collapse Hide Setup Deduce NOE L
4.4 i 0 Available spectra: Linked spectra: |
| » |3 Ibuprofen 4/8/2015 - 0'1
6 Ibuprofen 4/8/2015 o
5 4 4 Ibuprofen 4/8/2015 m .
‘ 5 Ibuprofen 4/8/2015 v
| U [
- S o Atom Chemical Shift Quality Predicted Shift ] | = ﬂ
- vt i )
3 < % z vic i
B3 g 58 g T H=]
4 13 12 1 10 9 8 7 8 5 4 3 2 1 0 -1 2C
™ fL (ppm) gy ml™ v3C
Y H
v
o 4c -
K i L »

Licenses: O DB: ¥
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> Double-click on the structure (or click on Graphical Props in the Compounds Table)
> |n the Arrows Tab, turn on the display of HMBC and NOESY correlation as different colors
> The correlations will be displayed as the assignments are added

Show 2D correlation as arrows

Molecule
@) Properties ? X
=B
_»CH,
Metadata Geometry Molecule m
Atoms Bonds Arrows General S & \5 4\
Correlation Arrows 1 CH3 - ‘l |
® Show Statically Show on Atom Mouseover g .
v/| HMBC ROESY v/| NOESY C & % 4 O H
B slate blue A B green A B ed A H3 u u 11
CosYy TOCSY H2BC
M creen < M oreen < M oreen <
Line Width: 1.00 = Axes Ratio: 0.80 .
Arrow Width: 7.00 ~| Arrow Height: 20.00 -
Set as Default Restore oK Cancel Apply Tip: Click Save as Default button to save the settings




Assign H-1 multiplets

()
> Click A key to switch to Manual Assignment mode M Shortcut = A
> Click on a multiplet lablel and assign it to an atom (This is the most  ,5.ual -
common way to assign H-1 peaks) Assignment

> C(Click on a peak and assign it to an atom

> Click and drag on the spectrum, and assign the range to an atom
> View chemical shift assignment grids on the other “linked” spectra
> Optionally, use NMRPredict to assist the 1assignment

Ibuprofen r45

4/8/2015

12.244
7.193

¢ x @ B o | .
Report  Add Delete Setup  Graphical Props =~ PhysChem |1InC
Molecule
L35
CH, 20
~ 6\ N %O : dl@ F (dp) 25
CH3 1 5 8~ 10 7109 1.80
i ) || | 3:90) | 3(13.50, 6{74)
. B|(d) D (q) Eld) || G|(d)
1 2 P OH 1 7lko 362 | | 2041 | 1f34 20
ch/ \12/ \3/ P 1121-24 1488 37.12)| 3417y | |aA.14
H|(d)
14 olss s
11(4.68)

r10

‘ R
i S | S | O PO I Lo
b b A

g8 = 8 S8

— ~N o~ -

{'s X

~ - 198
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Assign C-13 peaks

> Make a copy of the C-13 spectrum. M Shortcut = A
> Choose Predict > Predict Compare to predict the 13C spectrum Manual
> Use the prediction to guide the manual assignment S5 T
Predicted 13C NMR Spectrum 14, 15
3
1
Compounds 2
@ ¢ x @ Z Q 2 "
Report Add Delete Setup Graphical Props = PhysChem | Ini .
Molecule 8 52
|
l 2
6 7 @) Ibuprofen
1 CHy X N F 0 4/8/2015
PO
13 2 A
He e N i !
14 8

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)




Always start from F2 to F1

VY VY

1

| 4 11 4,6
Ibuprofen 1,3
i 4/8/2015
e 9
{ 14,15

— 13

j 712

4,6
1,3

— 4,6

Assign a cross peak to connected H-C atom pair

Lo

Hold Alt key to display the Assign Dialog for more choices

Always use “original” 1D H/C chemical shifts if available

1

7 12 13 914,15

13

9
14,15

Assign HSQC peaks

f1 (ppm)

o Assign

s

"Already assigned (4):7.19 (6):7.19

Atoms 4,6: |~ O(1H): |1H(f2)=7.186 ppm (multiplet 4,6) ~

Replace Add

{Already assigned (4):127.02 (6):127.02 ——

Replace Add @ Keep Original
rlv| Assign f1
Atoms 4,6: | ~ 5(130): [f1=127.02 ppm [ = |

@ Keep Original

oK Cancel




Assign HMBC peaks

> Assign a cross peak to connected H-C with 2 or 3 bonds away
> Always start from F2 to F1

> Always use “original” 1D H/C chemical shifts if available

5 11 46 7 12 13 914,15
Ibuprofen 1,3 0
4/8/2015
— vog 13,1415 -, L
— 1314,15 79 1.' 14,15, 15,14 20
12,13 +
— 46,7 9,7, . r40
— 712 "3 12 | 14,15, 12
60
80
100 é gH3
20 © ZZI AN
_ 1{34,6 “.‘i‘,‘G,l '7. 4,6 ‘12,1,3 6’ <7 ..I 0
= 35 o . LY F140 \ I»/L I /
1,3,5 7,5 12,2
ST e
— 8 2,8 Y8 180 ( 1J3 2 4‘ OH
1 1 r/“ N“ i/‘ \ / 11
200 H3C‘\'\_\_\_\_7___/'12\ — (3
14
F220

-
Y
—
w
=
)
-
[
=
o
o
oo -
~
[=)]
w
S
[T}
N
=
o
'
LN

f2 (ppm)



Assign COSY peaks

> Assign a cross peak to connected H-H pair with 2 or 3 bonds 3JH_H
away. Weak couplings between 4-5 bonds is also possible H «— H H H
> Always start from F2 to F1 2
. . I . H-H
> Always use “original” 1D H-1 chemical shifts if available
! | L H
3 11 4,6 7 12 13 914,15
Ibuprofen 1,3 L1
4/8/2015
0
_ 914,15 - °13,!14,!5 B @ Assign ? X
= 13 ! ' \
12,13 14,15, 13 F2
— |2 Yz
1, 3 Atoms 4,6: 8(1H): f2=7.186 ppm ~
57 4 Already assigned (4):7.19 (6):7.19
B a ’7 Replace Add ® Keep Original
6 g
— 6, 1 R = _ :
— 4513 ﬁl,% 7 v| Assign f1
8
o Atom: |1~ o(1H): |f1=7.095 ppm ~
10 Already assigned (1):7.09
L1 ’7 Replace Add ® Keep Original
i ' F12
[13 OK Cancel
“14

T T T T T T T T T T T T T T T T

4 13 12 1 10 9 8 7 6 5 4 3 2 1 0 -1
f2 (ppm)



M

> Assign a cross peak to spatially approximate H-H pair (~5A or less).

Assign NOESY peaks

> For small molecules, NOE cross peaks are usually negative in phase. Positive
one may be from J-couplings and should be ignored with caution.

> Always start from F2 to F1

> Always use “original” 1D H-1 chemical shifts if available

! [ o0 d (M-Hi= 0.1 nm

diM-C=0.134 nm

6 11 46 7 12 13 914,15
Ibuprofen 1,3 -1
4/8/2015
0
12, 14,15 .
— 91445 46,913, 14,15 | [ '13,’14,'15 '
- 13 . 7’9 ' o |
13,13 14,15, 13 -2
— 12 3,12 L 14,15, 12
| . 3
a7 46,7 ! 9,7 4 CH
- 3
-5 .9
12,13 9 456 :6 6') ‘-'E o
— 4613 " 246 1 14,1513 7 R . e \ YN /10
» CH, 1 5 8
) £ - |
v e
10 13 2 P OH
/ \ (] / \‘ / 1
1 HxCo 12> 3
1. l19 14
r13




Assignments table

> Click Assignment > Assignment Table to display the Assignment Table

> The check boxes can be used to turn on/off the display of individual correlations on the
structure

Assignments =

W Wm X T ® B & A

Report Copy Delete Expand Collapse Hide Setup Deduce NOE ~

Atom Chemical Shift Quality | Predicted Shift 1] NOE COSY HSQC HMBC NOESY
: : 128.88 129.12 1 V14,6, 12
H 7.09 0.71 V|4, 6 1 V15, 12 V|12, 13, 14, 15
2 C 139.46 141.62 V14,6, 12
v3C 128.88 129.12 3 V112
H 7.09 0.71 3 V15,12 V|12, 13, 14, 15
v 4cC 127.02 127.66 4 vavi
H 7.19 0.71 V(1 4 vi1,2,7 V|7, 9
5C 138.41 142.54 vi1,3,7
v b6C 127.02 127.66 6 vavi
H 7.19 0.71 vl 6 vi1,2, 7 v[7,9
vicC 44.22 44.96 7 v14,6,9
H 3.62 0.71 V|9 7 v14,5,6,8,9 v(4,6,9
8 C 175.40 180.15 V17,9
v 9cC 18.45 18.15 g vavi
H3 1.34 0.71 V|7 9 v1|7,8 V|4, 6,7
10 O
v 11 0
H 12.24 0.56
v 12 C 44.16 45.12 12 V11, 3, 14, 15
H2 2.41 0.71 V|13 12 vI1,2,3,13,14,... V|1, 3,14, 15
v 13 C 29.55 29.81 13 v1[12, 14, 15
H 1.80 0.25 V112, 14,15 13 V(14,15 V|1, 3,14, 15
v 14 C 22.09 22.41 14 V112,13, 15
H3 0.85 0.71 V|13 14 V112,13, 15 vI1, 3,12, 13
v 15 C 22.09 22.41 15 V112,13, 14
H3 0.85 0.71 V|13 15 v|[12,13, 14 v|(1,3,12, 13




@ setup Assignments Report ? X

Options
| Include 13C and X-Nuclei Assignments
Report assighments | oo

| Include Number of protons
QOrder by Chemical Shift
Report Mean Chemical Shift values
> Choose Tools > Loaded Scripts > Report > Assignments. -.CHy e Atom Tupe

Only Copy to Clipboard
Export To File:

> Report the assignments on the spectrum or paste the Y D Tet 0o -
table to another document

Decimal Places For 1H: 2

l/ \ !/ \’ //// 8 Decimal Places Fur13C- and X-Nuclei: 1 ;

CH3 : 1‘ y ‘ v| 2D Correlations
/ 1? / \ |L e Format:
[ 2 » OH n ® §(n) Atom(5)
H C ‘\‘-‘_‘_ﬂ/‘\“; é (A \\' / 1 1 Drop Lines Without Correlation
3 — OK Cancel
No &, (Multiplicity,J,nH) & (Multiplicity, J) HSQC-EDITED HMBC cosy NOESY
1 7.09(d, 7.9 Hz, 1H) 128.9(s) 128.9(1) 44.2(12),138.4(5) 7.19(4), 7.19(6) Ofggl(‘l‘)é)g‘isl((lfz)g
2 - 139.5(s) - - - .
3 7.09(d, 7.9 Hz, 1H) 128.9(s) 128.9(3) 44.2(12),138.4(5) Ofggl(%)f’z'fl((lfz))*
4 7.19(d, 7.9 Hz, 1H) 127.0(s) 127.0(4) 44.2(7),128.9(1), 139.5(2) 7.09(1) 1.34(9),3.62(7)
5 138.4(s) . . ) )
6  7.19(d, 7.9 Hz, 1H) 127.0(s) 127.0(6) 44.2(7),128.9(1), 139.5(2) 7.09(1) 1.34(9),3.62(7)
7 3.62(q, 7.1 Hz, 1H) 44.2(s) 44.2(7) 18.5(9),127.0(4), 127.0(6), 138.4(5), 175.4(8) 1.34(9)  1.34(9),7.19(4), 7.19(6)
8 175.4(s) . ] ) .
9 1.34(d, 7.1Hz 3H) 18.5(s) 18.5(9) 44.2(7), 175.4(8) 3.62(7) 3.62(7),7.19(4), 7.19(6)
11 12.24 (s, 1H) - . ) ) .
12 2.41(d, 7.2 Hz, 2H) 44.2(s) 442(12)  22.1(14), 22.1(15), 29.6(13),128.9(1), 128.9(3), 139.5(2) 1.80(13) 0.85(15)’7.09(1)??_5&91?33)'
1.80 (dp, 13.5,6.7 Hz, 0.85(14), 0.85(14),
13 1H) 29.6(s) 29.6(13) 22.1(14), 22115 g5(15)2.41(12) 0.85(15),7.09(1), 7.09(3)
14 0.85(d, 6.7 Hz, 3H) 22.1(s) 22.1(14) 22.1(15), 29.6(13),44.2(12) 18013) , 41(12)’7.09(1)1"%;(3?2)'
15 0.85(d, 6.7 Hz, 3H) 22.1(s) 22.1(15) 22.1(14), 29.6(13),44.2(12) 1.80(13) 1.80(13),

2.41(12),7.09(1), 7.09(3)
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> Choose Home > Insert Object, choose Create from File, and insert a PDF to

the document @

> A preview logo of the document is displayed.

Insert a PDF to the document

Insert
> Add a text box annotation to it Object
. . . Insert
> You can double click on the preview to open it
L
Insert Object X
-
(O Create New _ | | [ |
File: Cancel . .
(®)Create from File C:\Mestrelab\Projects\Marcomm\L\teraturz| W A related publlcatlcni [ |
Browse... . . .
Result
. Inserts the contents of the file as an object into —— mg
ol ey b RN \ B S ROPPAN JGURTSL
[P




Save the results

> Choose File > Export to PDF to save a PDF report of the page.

> Chose File > Save as to save all the results to a .mnova file.

> Save all the results to a database (see steps later)

>

Now you can close the document or continue to add other spectra to it.

1.1
.pdf doc
2.2 . CH3 J-
»
v
6 » LY ? \ O
N \’ /
3.2 CH R . 1 / \ 5 /. 8 1 0
: | 5 )
et e | | mnova doc
( ¥, wk\ ,.'f o .
30 [ a2t 4 OH —_—
o ‘\.t 4 /1 / J-
4.3 HyCr 12~ 3 11
No By iy, J,nH) B¢ J) HSQC-EDITED HMBC cosY NOE SY
1 |7.09(d, 7.9Hz 1H) 128.9(s) 128.9(1) 44.2(12),138.4(5) 7.19(4), 7.19(6) 0.85(14), 0.85(15), 1.80{13),2.41(12)
9.4 2 |- 139.5(s) - B - N
3 |7.08(d, 7.89HZ 1H) 128.9(s) 128.90) 44.2(12),138.4(5) - 0.85(14), 0.85(15), 1.80(13),2.41(12)
4 |719(d 79Hz 1H) 127 0is) 127.0(4) 44 2(7)128.9(1), 139.5(2) 7.09(1) 1.34(9)3.62(7)
5 |- 138.4(s) - - - -
6 |719(d,79Hz 1H) 127 0(s) 127 0(B) 44 2(7),128.9(1), 139.5(2) 7.08(1) 1.34(8)3.62(7) Data ase
6_ 5 7 |362(@ 7. 1Hz 1H) 44.2(s) 442 18.50),127.004), 127.0(6), 138.4(5), 175.4(8) 1.24(3) 1.34(9),7.19(4), 7.19(6)
8 |- 175.4() - - - N
9 1.34(d, T.1HZ 3H) 18.5(5) 18.5@) 44.2(7), 17548) 3.6207) 362(7)7.19(4), TA9(E)
11 1224 (8, H) - n - - -
12 |2.41(d, 7.2Hz 2H) 44.2(5) 44.2(12) 22.1(14) 22.1(15),28.6(13),128.8(1), 128.93), 1395(2) 1.80(13) 0.85(14), 5(1), 7.093)
13 |1.80 (dp, 13.56.7 Hz, 1H) |29 6(5) 29 8(13) 22.1(14) 22.1(15) 0.85(14), 0.85(15),241(12) | 0.85(14), 0.85(15)7.09(1), 7.093)
7.6 14 0.85 (d,6.THZ 3H) 22.1(8) 221(14) 221(15) 295(13)44.2(12) 1.80(13) 1.80(13), 241(12),7.09(1), 7.09@3)
g 15 |0.85(d,6.7Hz 3H) 22.1(8) 22 1(15) 22.1(14), 2956(13),44 2(12) 1.80(13) 1.80(13), 2.41(12),7 08(1), 7.09(3}
—




I Install MyData DB Server

> Make sure MyData Server is installed and running - P -
as a service* 0 -
5y Connect
> Connect to MyData Server with the default account Open
settin Database
g Database
> Create and open a new database (Database >
Manage > Add)
@ Connection 1 ? X
Server: localhost v
Port: 5504
User: Test

Password: |database

/| Save Password |v/| Show Password

0K Cancel

*If not yet, download the DB MyData Server Installer from http://mestrelab.com/download/mnova/db/ and install
it. You may need to download the latest Java too. No license is needed for MyData DB Server.
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> Choose Database > Save to Database
> Click All in the Select Items dialog
> C(Click OK to save all items to the new database

Save data to database ?
k]

Save to
Database -

@ select Items ? K
= i
select Page Type Preview Description
None
1 7|Molecule
2 1|NMR Spectrum 1
3 2|NMR Spectrum 2
4 3|NMR Spectrum ] 3
5 4/NMR Spectrum immi 4
6 5|NMR Spectrum f 5
7 6/NMR Spectrum f=rs 6
8 7| Text Arelated publication: | A related publication:
9 7| Text Ghen Peng’s assignment results Chpjn Peng’s
assignment results

10 7|Text No& H (Multiplicity,...
1 7|OLE Object =

|

OK Cancel
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Browse and download from database

> Choose Database > Browse or Show Record

> Display the contents in Record View (or Table View)

> Choose File > New in Mnova to open a new document

> Right click on the spectrum in the Database Dialog and choose Paste
Record to Mnova to download the whole record to Mnova

ﬁ Show Record

@ Browse

© Database - Record View — O X
File Edit View Configure
. ) 1
E-Ralk
Molecule Preview & x Button Navigator &8 x
SE-o- mndb://Test@localhost:5504/DB1/1 ~ | ) Molecule | | & Molecule C13H1802 M
4 b 4 b 4 b
.CHy
.52 NMR. Preview & X Mass Preview 8 x
& s ) o SE-o- =E-o-
N g N
CHg" 21 5 87 10 Tuprofen =
o5 o I | +8/2015 EEEH I
/ h e ¥ L0
M T o EN
HCh 12 - 3 Copy Ctrl+C
r1s0 o
[ ——
Fields 5 x o == Paste Item to Mnova
p—— 0 -
=E- - :>E: Paste Record to Mnova
Field Content - 1200 B) Fuo L
Molecular 050 |x:250, 5241 fm E Update 1H Prediction DB
1:0:8 F | C13H1802 11(s) a8 d) @@ e re0
o i e 7 o2 pra e - [d Update 13C Prediction DB
1010 o oeetepe 206.13068 w5 n
Mass ofes -
| Xq68)
1:1:34 Title 1 . 1 ‘2
! r r L
1:1:38 Solvent dmso : 2 J :
) ‘ ) 2
‘ I ‘ 31u
C:/Mestrelab/Projects/ [ fo
Marcommy/Literature & < A iy 33d Fo
Docs/Sample and = : =
Tern ining for - 4 13 12 11 10 9 ﬁ_wim) 4 3 2 1 1] 1
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Search your own database

Gu T Sk e M

> Search by text Molecule NMR MS Other Recent
Search » Search. Search. Searches, Searches.

> Search by peaks

Search

> Search by multiplets
> Search by 2D peaks
> Search by structure/substructure




Search Wiley databases

Wiley C-13 and H-1 databases are collection of published C13 and H-1
spectra of known organic compounds. They are usually installed on a
central server (Mnova DB Enterprise Server) for remote access.

Make sure you have an account to access the Wiley databases. Contact
your library administrators if you don’t have it.

Once connected to the server, the searching methods are the same as
with MyData DB Server.
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Wiley C-13 database

13C NMR Spectra: 268,000
Structures: 268,000
Compounds: 228,000
Replicate Spectra: 40,000

Collected and reviewed by Wolfgang Robien, with carefully reviewed
peak assignments, specific measurement and instrument parameters,
where available.

Using proprietary quality assurance measures developed by the author
and Wiley, this is the finest collection of 13C NMR spectra available
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Search Wiley database

1H NMR Spectra: 157,000
Structures: 157,000
Compounds: 155,000
Replicate Spectra: 2,000

Collected and reviewed by Alexander Yarkov, with carefully reviewed
peak assignments, and specific measurement and instrument
parameters, where available.

Using proprietary quality assurance measures developed by the author
and Wiley, this is the finest and largest collection of 1H NMR spectra
available.




Search a C-13 spectrum

)= Purity

0  Open Training Data Sets > Database Search > Taxol > C-13 > fid J2 Mixture
O Do Analysis > Auto Peak Picking, right click and choose peak search )& Reverse
L Peak Search Settings:

. Reverse to penalize only unmatched query peaks.

. Tolerance = +/- 1.0 ppm

L  Choose the top hits with score > 800 (out of 1000)
Q0 Taxol has the highest score 948

C-13 of taxol(2) with H-1 decoupling at 305K 1D 8 8 8
lagayal
— O — M~ aOunNn-EunImM—=mMT O WM oo

© AN AT TN G NN YOI NeNnezEgy o~ — s

) N~ nommno oo ™~ O Mmoo $m N S ¥ “—mooom

o~ o A A A A A A A o M~~~ [N N N N T Ty <+ < mM NN HO

e e e T PN NS

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 T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 g%( 110) 100 9 8 70 60 50 40 30 20 10 0 -iC
ppm



C-13 search results

O Hit list, and preview of hits

1 Database - Search Results = O X
Eile View Configure
Molecule Preview & X NMR Preview & X  Scores 8 x
H'Qm-wvl B - @ N
@ { ¥ Record Item ltem  Search ~
gi -y . Str 13C Type Number Score
oW 1 mndb: o 948 \
) w @
< 2 mndbi.. NMRS.. g1 948
3 mndbi. Molec. €0 923
I 4 mndb:. Molec.. €0 923
Fields & x - . 5  mndbi. NMRS.. 1 923
& 0~ : . 6  mndbi. NMRS.. 1 923 Hit hSt
Field Content ~ o 7 mndb... NMRS.. 1 897
32923:1:34  Title TAXOL . &  mndbi.. NMRS.. i1 897
- 9 mndbi.. Molec.. €0 897
35 SPECIUM b CHMURNY,B.D.HILTON,S.BROBST.SALO -
32923:1:35 Comment o B " e v 10 mndb:... NMRS.. i1 897
32923:1:38  Solvent cocL3 N 11 mndb:.. NMRS.. 1 897
12 mndb:.. Molec.. © 0 897
e 13 mndb:.. NMRS.. gl 1 897
30923143 Data File /home/michael/RefDBO1/data/WileyCNMR/ -: 14 mndb:.. NMRS... 1 871
“ Name temp/CNMROC2_001_32922.dx
ther 15  mndb:.. Molec.. € 0 871
16 mndb:. NMRS.. 1 871
32923:1:45 Nucleus 13C . f 17  mndb:... Molec... @D a7
mrto
32923:1:46  Acquisitio... 18  mndb:... Malec... @U 87
32923:1:55 Spectrome... 500.0 19 mndb:.. NMRS... J_1 871
20 mndbi.. NMRS.. L1 846
32923:1:57  Spectral W... 1250000
21 mndb:.. Molec.. &0 846
32923:1:58 Temperature 298.0
Mass Preview 8 x 22 mndbi.. NMRS.. 41 846
G- - @ 23 mndb:... Molec.. © 0 846
Query & X
24 mndbi.. NMRS.. 41 846
1D Peaks Query: 39 Peaks
- 25 mndbi. NMRS.. 1 846
™6 mndb:.. Molec.. © 0 846
1 v v




Search a C-13 spectrum

O Right click on the spectrum, choose Paste Record to Mnova to
download the hit spectrum and compare with the experimental one

taxol.99.fid
C-13 of taxol(2) with H-1 decoupling at 305K

—
I\
p— 2
0=:}
O
—_— M \
VR ey
taxol 99 fid S A e
C-13 oftaxol(2) with H-1 decoupling at 305K == SR B 4)9 o
w0 o, ‘*ﬂ\/ P
\ / TAXOL 4849 36 60

o
"“‘"\_ :;"l G.N.CHMURNY,B.D.HILTON,S.BROBST,S.A.LOOK, KM WITHERUPJ 5 E":UTLER J.NAT PE‘EHE
i)

T

T T T T T T T T T T T T T
134.0 133.0 132.0 131.0 130.0 129.0 128.0 127.0
f1 (ppm)

ol IIMJ T/f/JJJIMLlI__,\| dornlhLr

[TAax 0oL
IGN.CHMURNY,B.D HILTON S BROBST,S.ALOOK KN WITHEH..A:FJ ABEUTLER; J NATPROD. 55 414(15592)

4R

E1

R

T T T T T T T T T T T T T T T T T T T T T T
20 210 200 1%0 180 170 180 150 140 130 120 1%11003 1?‘0 90 a0 70 &80 50 40 30 20 10 1]
pm




Search C-13 peaks from HMBC

[414]

EEIN
Show Traces
0  Open Training Data Sets > Database Show Vertical Trace
Search > Taxol > HMBC > ser Show Horizontal Trace
; : 3" Fit Traces to Height
O Choose Processing > More Processing > 3 Thiacestoneg
Reduce t1 Noise. “4I Fit Horizontal Trace to Height

0 Choose View > 2D Traces > Setup

; Fit Vertical Trace to Height
i

a In the Setup Traces dialog, choose to Fit Vertical Trace To Highest Compound

dlSplay Internal Projection (Maximum) - Select Traces Graphically

as Vertical Trace g Setup..
Q sel\p Traces ? X
Available |D Spectra: Horizontal Trace
A Quinke13C 13C Quinine Internal Projection (Sum)

[ taxol.99.fid C-13 of taxol(2) with H-1 de v o [

Internal Trace: |0

V| Vertical Trace

.| Internal Projection (Maximum)

v = || &
Internal Trace: |0 Sum
v Maximum
1 4 Use External 1H 1.

oK Cancel




Search C-13 peaks from HMBC

L Click Extract in the Setup Trace Dialog to generate a pseudo 1D C13 spectrum in a hew
page, and do auto peak picking on the pseudo C13 spectrum.

@ Setup Traces ? X
Avallable 1D Spectra: Horizontal Trace
[ Quinine13C 13C Quinine| | Internal Projection (Sum)
A taxol.99.fid C-13 of taxol » | [ = HMBC of taxol(2) at 305K
L | v R d6=80ms HMBC - . . ¢ r10
[dl taxol.23.ser_projection_f: - o
Internal Trace: |0 - R e F20
PRRL AN TS
V| Vertical Trace ¢
° L] 1] . .
Internal Projection (Maximum) ® . en e . 08 40
= 50
VIR gl - . . .
® b o ° ' L60
Internal Trace:§0 -
[ 1 e ;. —n  cee F70
4 » Use External lH Trace as Reference ° . s & ' 80 Lo
Yo :
OK Cancel 90
roo E
o
Ve . 8
r110 =
r120
A 4 P " L]
18 amme enNomaT n “ .'Q‘R' 130
2 b i Hafgady o R2RBANBE 833 RH28EAE S » £ - [ 0o
] EERS EEEEERE g IEREERE ERE  $TRRANQNREZ - - . 140
| SN2 A NASSSN A G Y AT NN LS o ne '}
r150
r160
4 o ® ob
. o B ' [] ') 170
180
190
200
T T T T T T T T T T T - T T

T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
1H (ppm)

200 190 180 170 180 150 140 130 120 110 100 9 8 70 €0 50 40 30 20 10
13C (ppm)




Search C-13 peaks from HMBC

O  Right click on the C-13 spectrum and do a peak search again. Taxol is listed as one of
the top hits again

m Database - Search Results

File View Configure
Molecule Preview 8 X NMR Preview & X Scores g x
ﬂ-gm.w.. G- -a -
_@ ¢ i HEAHM § = Retord Item ltem  Search ~
ﬁ , ‘ | . [ Type Number Score
Sl - 1 mndbi. NMRS.. 41 882
- £ 2 -
< Nar fes 2 mndb.. NMRS.. 1 882
‘ | ‘ f . 3 mndb:.. Molec.. & 0 882
s g x | - - 4 mndbi. NMRS.. 1 882
r - ha
@ B ' , | o 5 mndb.. NMRS.. 1 882
. ~ i laa
Field Content ‘ ‘H H | ‘ ‘ 6 mndb.. NMRS.. 1 882
Molecular [es
32923:08 Formula CATHSTNO14 | 1 | | 1 L | | 011 N R ! ::: 7 mndb:... | Molec.. @ 0 822
32923:0:10 monmsompl[ 853330959 e I N 8  mndb.. NMRS... A1 82
ass _ 9 mndb... Molec.. €0 852
32923:1:34  Title TAXOL Mass Preview =) 2 0 dbr.. NMRS... L 1 a5
mni
i35 Spectum G.N.CHMURNY,B.D.HILTON,S GE-* e
32923135 - ment N. B.D. 11 mndb:.. Molec.. € 0 852
32923:1:38  Solvent cocL3 12 mndb.. NMRS... 41 852
fhome/michael/RefDB01/data/ 13 mndb... NMRS.. 1 852
32923:1:43 Data File Name  WileyCNMR/temp/ .
CNMROC2_001_32922.dx 14 mndbi. NMRS.. 1 852
rLot an 15  mndb:... Molec.. € 0 852
=
Slen) x 16 mndbi.. NMRS.. 1 852
~
FO TR PR T LT 17 mndb:.. NMRS... J"L 1 852
| 18 mndb:... Molec.. € 0 823
! [ 19 mndb:.. NMRS... 1 823
‘ M LN mm| 20 mndbi. Molec.. € 0 823
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> QOpen and stack multiple 1D spectra

Process arrayed spectra

> Re-process multiple spectra

> Analyze arrayed spectra together




Stack a few spectra

> QOpen the first 3 spectra from the Multiple 1H spectra folder in Data Browser
> The Stacked Ribbon is visible if you highlight multiple spectra in the Pages View

STACK NMR [MestReNova

Stacked  Processing  Analysis  Assignments [ERO TSR G VR SEIR ~ (D @)@ options ~

B 8 M E

Elucidation

@ L Stack Options ) ) ‘I ® %
. - Mode Ir

Stack Superimpose A Auto MultiplyC Stacked Reference
Items Items =3 T t ] r Items Table Sy Alignment T
Main Scale View NMR Tools
Full View L +
Pages = (@] Document 5% x Data Browser "= :
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> You can use the Stack Items or Superimpose Items tools to stack or superimpose the q n
highlighted spectra in the Pages View, or: !'t_.

Stack a few spectra

> Drag the thumbnail of another spectra from the Pages View to the current spectrum

to stack them in desired way. Stack Superimpose

_ ltems ltems
> Continue to drag the 3™ spectrum to the stack. Note you can put the spectrum to the

top, middle or bottom, or to replace an existing spectrum in the stack.
> Try the different Stacking Mode, and other tools in the Stacked Ribbon
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Stack many spectra

> Choose Tools > Loaded Scripts > Directory Spectra Stack, navigate to the directory
“Multiple H-1 Spectra” in the training dataset. Click OK to import and stack all of

them.
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> Choose Stacked > Mode to try different display modes. Choose Superimposed mode to make sure the =
baseline and phasing is OK for all spectra. =

Stacking mode and Stacked Iltems Table

> Choose Stacked > Stacked Items Table to display the Table. You can manipulate the spectra in many Stacked
ways using the tools on this Table.

> If needed, you can reprocess all or selected spectra
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Analyze arrayed spectra &

=
. . , . Data
> Choose Analysis > Data Analysis > Show Table to display the Data Analysis Table. Analysi
, . T . nalysiss
> Click on the Empty Graph to import the X values (reaction time in this case) and display an empty XY
graph.
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Integrate arrayed spectra

s

. . . , . . : Data
> C(lick the Pick Integral tool.* Click and drag on first (bottom) spectrum to define the integration range Analvsi
. . . nalysis,
> |f needed, adjust the handlers to change the integration range for other spectra**
> The integrals are displayed on the XY graph and in the Data Analysis Table.
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*Use Sum Method (default) for integration unless you are integrating overlapped peaks. Click Options for Integration Integrals
in the Analysis Ribbon to verify. ** You can increase the # of handlers by using the Edit Model Option Tool.



Fit XY to a function

=
: Vv : Data
> C(Click the Model cell under Y’(X) in Data Analysis. .
) . _ . _ , Analysis,
> Choose the 3 function, and click Calculate to fit the XY values to a first order reaction
(with offset)
Double click here
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X :
® X Y(X) Y el 3 Three Parameter Exponential Fit B+F*exp(-x*G) Exponential Decay, First Order Reaction Rate With Offset
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1 0 105516 0 5
x
2 874 70729.7 0
3 1758 46690.9 0
4 2631 30609.5 0 Restore Defaults
5 3509 20265.9 0 Fitted Parameters
6 4401 13331.8 0
7 5299 882297 0 B= 312.388, F= 105518, G= 0.000471256
8 6175 5940.79 0 rError = 2.00941e-06, probnotmono = 0.958368
9 7049 4107.49 0
10 7922 2923.28 0 OK Cancel
11 8811 2159.99 0
12 9682 1664.88 0
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Report kinetic parameters

=

Data
Analysis,

> C(lick the Report tools from the Data Analysis Panel to report the results next to the XY Graph
> Choose Report to Clipboard and paste the results to another document
> Repeat these steps for the other peaks around 1.91 ppm.
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More help information

> Use the Help Facility of Mnova: Help > Contents

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

> Email support@mestrelab.com for technical questions
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