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Mnova: An integrated system for analytical chemistry

Mnova NMR

M  Quickly process and analyze 1D NMR, and report your chemical shifts and J-
couplings in journal format

M  Process, analyze and assign multiple 2D spectra together with 1D*

M Advanced tools for automation, quantitation, reaction monitoring, diffusion &
relaxation studies*®

¥  Mnova NMR license required

*Those features are not illustrated in this tutorial. See Mnova Help > Contents for more details
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To open and transform your NMR data

M Choose File | Open to open the fid file
M Or drag an fid file from Windows Explorer to Mnova *

M Mnova automatically transforms the raw file into frequency domain
(including Windowing function, Fourier transform, phase correction etc) **
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Edit View Processing Analysis Tools Mass Analysis Annotate Molecule Scripts Documents Help -
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= P 25 ) ® Quinine 1H
) 1_.__Qu|r|mefQu|nmeil

| =

Quinine/Quinine 1H/fid 00 > :
...... i : Fle Edit View Favorites Tools Help
i : - # :
- ) Folders £
g e ": = 3 Quinine -
r (3 Quinine 1H
| s @ [h -
- @ U = text
my o Quinine HSQC
@ Quinine.zip
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Licenses: @) .

*You can drag multiple folders that contain fid (or ser) 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. See Help > Contents > Processing Basics for more details
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To correct phasing, baseline & reference

m’k -
M Click % - for phase —_—
correction if peaks are J "
1~¥k

not symmetric

® Click #- for baseline !

correction if baseline is I h Y U I‘ o0

not zero * A_JHJLWJ h 0 | h %0
M Click # to calibrate CHCl, CHC

the chemical shift .

reference if the solvent L “N

or TMS peak is not at the

right ppm

> ?235 f1(1 7 7260 f1 rnm

*Click the arrow next to the tool icon for options.
See Help > Contents > Processing Basics for more details
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To visualize your spectrum

M Zoom in/Zoom out O 6 e O ML+ A

(or press Z) * — \
M Full spectrum (or press F)

M Manual Zoom in to defined
ppm range

M Pan spectrum (or press P)** <

M Expansion — click&drag to
draw an inlet (or press E)

M Fit to Height (or press H)

M Increase/Decrease Intensity
(or move mouse wheel)

4

A

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

4

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

4

A l I \ *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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To analyze multiplets manually (1)

SEIe- 8- % - -

4 Automatic \

M Choose Peak picking | Options. Change the

Noise Factor to make sure the peak picking I
threshold is OK* I Manual Threshold K
#* Peak by Peak Ctrl+K
M Click OK to pick the peaks ** == p—

= 2800

n Peak Picking Options |1|[g| s

Peak Picking Options o400

Noise Factor: 300.00 2 ' . Lo

Peaks Type: Positive and Negative | L2000

Interactive | Defaults | [Advanced >>| 1800

Peak picking [ _reoy J[ ox J[ concet | ' izz

threshold

| 1200

| i 1000

I 800

| | 600

400

}‘b‘ | | | | | 200

. JU UM VUL A UL
200

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

* The threshold is determined by multiplying the automatically calculated Noise Level by the Noise
Factor you enter.
** It is OK if some unwanted peaks are picked, or some real peaks are missing. In the later steps you

MESTRELAB RESEARCH can add or delete peaks for multiplets.
HMR Salutions




To analyze multiplets manually (2)

M Choose View | Full View to show the Full View ﬂﬁ-lﬂ -

window. Ty —
M Zoom into one or more multiplets lll; manual ]
M Press J to switch to Manual Multiplet mode
M Click and drag to include peaks for a multiplet s
M Double click on the multiplet label to open the ; e

Multiplet Manager Panel (see next slide) # Add Muliplet Peak

v Show Multiplets

Autodetect Nuclides Count...
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To analyze multiplets manually (3)

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

y MestReNova - [Document 1] |?||EH?‘
Fle Edit View Processing Analysis Tools Mg Anaryss Annotate Molecule scripts  Documents  Help - 8%
N DESRE Ry R T -
— | Full View
=" =
s 7
L
Pages 8 x 5] | Multiplet Manager #
- ®EE  ®
- [7.25 (ddd, 9.4, 6.9, 1.4, 1H) \ 5
Name: Class: |ddd
A | e 5 m———
£= JList: 140, 6.91,9.39 | (] @
%‘é J-Tolerance: 0.40 Hz ~
& colr:
[ Total Nuclides = 1
1 i
Huclides: | =]
Multiplet Integral: |l {a]i] =
From:  |7.299 3| To: 7210 &]
v
r
" —
| MS Browser | Pages ||| i} > |@ |Line Fitting | Multiplet Mangffer Integral Manager\
Q - [ 7 lightgray~|[ O black ']i|§‘B' X, [ A bt;&’ ~| arial v[12 v

Manual multiplet analysis: Click J, then

Multiplet Manager shows the
click and drag to define a multiplet

properties of the current multiplet
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To edit multiplet results (1)

M Hover the cursor on the multiplet label to
show the peaks in the multiplet
. . Use the small green boxes to
M Click/drag the small red box to split the change the range of a multiplet
multiplet at desired place
M You can also click/drag the small green boxes
to change the range of a multiplet

Use the small red box to split a
multiplet

321 3.18 3.15 312 3.00 3.0e 3.03 3.00 297
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To edit multiplet results (2)

M Select the Add Multiplet Peak tool

M Click SHIFT key once to switch to free peak
picking mode

# Click on the shoulder peak at around 3.09
ppm

C (dd)

|Mu|‘tiplet Manager 8 X
iy P 1.3 < ®
3.20 — 3.09 (m, 1H)
a: Middle
I-List: | 1.1

Click here to pick the
missing shoulder peak

-
e

321 3.18 315 31z 3.09 3.00 .03
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To edit multiplet results (3) i

M The new peak is added to multiplet C i
because it falls in the range of multiplet C

M Click on that peak and drag it to multiplet B

M It belongs to multiplet B now, and the
multiplet patterns are auto. updated

" -
- ‘321 318 315 312 309 306 3 300 2%
Drag this peak to c c
the label of 2.
multiplet B I ﬂ
C (dd)
3.05
C C
c V7
t
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To edit multiplet results (4)

M Use the Multiplet Manager to inspect and
change the properties of a multiplet

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

Multiplet Manager

® = & E

3.05 (dd, #=13.8, 10.2, 1H)
Properties of the

Name: Class: |dd / current multiplet
5 Middle

J-List: |10.19, 13.83 ]
J-Tolerance: |[].4E] Hz k- |
Color: M Furple v

Normalized integral

Total Nuclides = 2 .
/ and nuclide counts

i y

Muclides: |1 $|

Chemical shift range

of the multiplet Multiplet Integral: |0.57 )
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FUINE
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To report multiplets

M Click Multiplet Analysis | Report to
report the results in a journal format:

IH NMR (400 MHz, CDC)) § 8.62 (d,J = 4.5 Hz, 1H), 7.95 (d] = 9.2 Hz, 1H),
7.46 (d,J = 4.5 Hz, 1H), 7.30 (ddl = 9.2, 2.7 Hz, 1H), 7.21 (d,= 2.7 Hz, 1H),
5.80 — 5.66 (M, 1H), 5.48 (d= 4.1 Hz, 1H), 4.92 (ddfl = 13.3, 10.3, 1.4 Hz, 2H),
3.87 (s, 3H), 3.46 — 3.27 (m, 2H), 3.18 — 3.00 (m, 2H), 2.63 (@dd,2.6, 7.1, 3.9
Hz, 2H), 2.32 —2.08 (m, 1H), 1.90 (s, 2H), 1.83 — 1.63 (m, 3H), 1.51 (dddd,
12.4,7.3,5.7, 2.5 Hz, 2H).

M To change journal format: choose
View | Tables | Multiplets to display

the Multiplets Table. Click Report
Special Options > Setup *

Multiplets [x]

| 73 R =
Report Copy Report Special Delete | Setup
'H NMR (400 %3 Report Specal |20 —3.09 (m, 1H), 3.05 (dd, /=13.8,
10.2, 1H). |3 Copy Specal

I Setup... I

Name Shift ~ Range @ H's Integral Class 1's |
1A(m) 1311 3.20..3.091 049 m —
2 C(dd) 3.05 3.09..2991 052 dd 10.19, 13.83 w

*The Multiplet Report dialog is from Mnova 6.2. Older versions have fewer
options

iE-]

A Automatic
A Manual ]

Z Report
'm Copy

% Delete Al
¢ Delete Multiplet Peak
#* Add Multiplet Peak

v Show Multiplets

Autodetect Nuclides Count...

4 Multiplet Report |EJ|Z|

() Angewandte
(@) 1ACS

() 3.Med.chem

() 1.Nat.Products
() Japanese Patent
() organometallics
() Polyhedron

() Rsc

() Tetrahedron

() Tetrahedron Letters
() US Patent

() JACS Ascending

m's as Ranges
] Ascending Order of Shifts
Reduce 1 List

l oK ] [ Cancel




Other ways of multiplets analysis

M 15t Do peak picking. Clean up the peaks

a

;ﬁ.‘"iﬁ?ﬂﬁT

-~

M 2nd: Do integration. Clean up the integrals

M 3rd: Do auto. multiplet analysis for the whole
spectrum using the picked peaks and integrals

-~

M Finally edit and report the multiplet results as
described in the previous slides

Multiplet Manager .EI
® E (& < &
| 7.21 (d, 7= 2.7 Hz, 1H) | ; ; ; . g . . :
K (m) G(m)  E(ddd) B (m)
Name: Class: |d 5.73 3.37 2.63 171
8 Middle I(d) I(ddy H|(s) F (m) D(m) A (dddd)
: 548 492 3|87 3.09 2.25 1.51
J-List: |2.71 | E N i f e i =R Yo ooa s
J-Tolerance: |0.40 Hz 2 Eg&
Color: |. Furple -v|

Total Nuclides = 26

Nuclides: | 1 ¢|
Multiplet Integral: | 1.00 3l

-
b

[ ] From: 7.228 : oz g ;

R i) B i - S ol 1
2 13 = B & 8 8 =2 a8f
3 3 ~ p =~ < & 3 ded
2.0 3.5 8.0 75 70 6.5 6.0 5.5 50 4.5 4.0 35 3.0 25 20 15
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: — [£°]
To pick peaks 5 ot
=% Options...
[#* Manual Threshold K
] L * Peak by Peak CirleK
M Click % to do auto peak picking. —
If results are not good, click b Gy
Options to change the threshold:* B Delete Manualy
Threshold for picking W ekte A
K ok Diik e Otions D positive and negative Show Peaks
n Peak Picking Opti @ peaks
Peak Picking Dptions
Noise Factor: {tooo.00 4
Peaks Type: Only Positive v
Interactive [ Defaults ] [Ad\ranced >>J i Region and threshold
[ ooy J[_ox J[ concel ] : 1 to pick peaks
l " M I “I /
I —
M Or choose Manual Threshold (or
press K), click&drag to define the :
region and threshold to pick peaks -

M Choose Peak by Peak (or press JF ML JJUJX N

Ctrl+K) to pick one peak at a
time**

10 9 s 7ol ou B 4 3 2 1

* Threshold is the (auto estimated) noise level multiplied by the Noise Factor (user-defined).

** By default, Mnova automatically locates the peak tops. Press Shift key to turn it off when
picking shoulder peaks.

FUINE

e ENL,,,": ;,EIE nﬁ SR Tip: Choose Edit | Properties to change the way to display peaks




T

. — | [[¥ Autodetect Regions
To integrate peaks IF Preefned Regors
% Options...

[L_ Manual

M Click £ to do auto integration # Deete Manualy

® Delete Al
M Double click on an integral curve

w Show Integrals

to popup Integral Manager:

Autodetect Nudides Count...
Integral Manager [
Integral
i |
Auto 0 [ |
f |’ | (1 [
Absolute: | 84502.13 / / fi | (
| | ) ]
i -
Total: 53.00 b
fi
From: [8.653 3|To:  [8.592 3
[] Linear Carrection ]
_— 1 i il I ¥
2 T g = 2 3

30 1.5 12.0 115 110 0.5 0.0 9.5 9.0

M Type a Normalized value to
normalize the integrals

8.5 8.0
f1 (ppm}

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

Click and drag the left
green box to change the
range of the integral 7 : z

Tip: You can click and drag an integral curve to move them up or down, and change their sizes.

MESTH AB RESEARCH . . .
: ENL,,,HEﬂ B See Help > Contents > Analysis tools > Integration for more details.
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To report using the R script*

M Choose Scripts | R to report in a predefined format
M Click [T to generate PDF, or copy/paste all objects to your documents

MESTRELAB
RESEARCH

Parameter Value
Title: Quinine H
*H NMR (400 MHz, CDCl;) 8 8.62 (d J=4.5 Hz, 1H), 7.95 (d. /= 9.2 Hz, 1H), 7.46 (d, /= 4.5 File Guinine/Quinine i3
Hz 1H), 730 (dd. J=9.2,2.7 Hz, 1H), 7.21 (d J=2.7 Hz 1H), 573 (ddd. J=17.6.10.3, 7.6 Hz, Origin varian
1H), 5.48 (d,7=3.9 Hz, 1H), 4.99 —4.86 (m, 2H), 3.87 (s, 3H), 3.48 — 3.26 (m, 2H), 3.19 - 2.99 coment o aunne
pectrometer inova
(m, 2H), 2,63 (ddd, J=12.7, 8.5, 3.8 Hz, 2H), 2.25 (d, /= 8.4 Hz, 1H), 1.90 (5, 2H), 1.81 - 1.71 Soluent coc
(m, 2H), 1.71 - 1.60 (m, 2H), 1.60 — 1.36 (m, 2H). Temperature =
ns: 200
1
sZpul
14

2007-10-22T10:21:48
ired Si 8959

Spectrometer Frequency 388 57

Spectral Width 83995

Hucleus H

F2 - Procassing Parsmeters

Spectrum Size: 32768
DG: 0.05

Ls: 0.50 Hz

FT: Hyper Invert Quadrature

Phase Manual Pho: -141.00 Phi: -4.39

300=

0891  —
o | 0883 e
188 =—
c f -

4 1005
092
1004~
092

o 41059

o
n
o
o
[
n
[

* You need to install R script. Write to sales@mestrelab.com for details.
Tip: You can copy a molecule from ChemDraw, Isis/Draw or ChemSketch, or open .mol or .sdf files.
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To annotate and report manually

M Click the Annotation Options button at the bottom-
left corner of Mnova window

M Or press T to insert a text box

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

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

Quining/Quinine 1H/fid

'HNMR (400 MHz, CDCL) §8.62 (4 /=45 Hz 1H), 7
(d,7=45 Hz, 1H), 7.30 {(dd, /=02 2 T Hz, 1H), 721 (d.7=2

£5(d J=02Hz, 1H).746
THz, 1H), 5.80—

5.66 (m, 1H), 5.48 (4, /=41 Hz, 1H), 4.82 (¢t J=133,103, 1.4 Hz 2H), 387 (s,
3Hy,3.46-327(m,2H),3 18— 3.00 {m 2H), 2.63 (ddd, =126, 71,30 Hd IH),
232208 (m, 1ED, 1 90 (s, 25, 1.83 —1 63 {m,JED, 1 51 (dddd, S=124. 73,57,

25Hz 2H).

Aromatic peaks

95 90 B85 80 75 70 65 6O

[l

)
=]
]

- ﬂ ww N\ L

T
=]
=
=i

T

oreo
3

3. 18
8 2.02

4.0 3.5 3.0 2,5 20 LS

- 24000

23000
27000
21000
20000
15000
18000
17000
16000
15000
14000
13000
12000
11000
10000
000
8000
F000
6000
5000
4000
3000
2000
1000

-1000

. 2000

Parameler
1 Dain Fie lame

2 TRe

3 Comment

4 Odgn

5 Onner

5 Sim

7 Spechomeler

3 fuor

9 Sohent

10 Temperaturs

11 Pee Sequence

12 Eperiment

13 Humber of Scans

14 fmcsher Gan

15 Relaion Delmy

16 Pem Wit

17 Agyuision Time

18 Aoquision Defe

13 Modfcation Date

20 Spactromater
Frequmacy

21 Spectrsl Wil

22 Lowest Fragqumcy

23 Nl
24 Amqur=d Sz
25 Spechrsl Sz=

Vo=

i MexieLeb) Frojeds/

Dema Ditay 20 Qe

Quinine 14/ 5d
Quinine 14

14 uinine
Vase

v

fus ac)

54

B

10

200

43

1.0000

0.0000

1.4000
20W-10-22T11:21:45
007-10-22T19:41:50
39997

fxi--R
-83
H
@|n
273

[5: ] select

/ Line

/' Arrow

B Rectangle
@ FElipse

& Polygon

T Text T

Tips:

*Copy a molecule
from ChemDraw or
Isis/Draw, or open
.mol or .sdf files

*Use View [ Layout
Templates menu to
generate and apply
layout templates, or
request an auto
formatting script
from Mestrelab.

*Copy/paste any
object(s) to your
document with high
resolution

*Click £~ to export
PDF




Mnova: An integrated system for analytical chemistry

Mnova NMRPredict Desktop

M  Predict 'H, 13C, >N, 170, 1°F, 2°Si, and 31P spectra

¥  Predict and verify a structure and do peak assignment interactively

M  Mnova NMRPredict Desktop license required

MESTRELAE RESEARCH
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MESTRELAB RESEARCH
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To predict NMR from a structure

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

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

.sdf file
M Choose an option from the Predict menu

15
/‘. ;
135 \CHZ
| 1{ 18
12 16
.
CH, 2 17d N
24 | H 14
o} 3 9,25
O
B 2 8
10
Predicted 1H NMRSpectrum it - (r e ST B8 E®
& £ & 22 2 8 8 ZE58 SRARARD L0.06
2 S ¥ 8 23 3 g 9 5R87 83B8IY '
@ s mr e v & < e i s
| [ | bl | ra il N S
0.04
.
l i oo
95 90 85 80 7.5 70 65 60 55 50 45 40 35 3.0 25 20 1.5 1.0 05 0.0
f1 (ppm)
Predicted 13C NMR Spectrum = EmeE S =, e 0.5
T EEN2 TOEEZ = g5 Fg=
5 oo 2z £ 28 mga 04
- E g RER
(-4 f'l/ I/ \.! : E N lo3
r0.2
‘ 70-1
r0.0
210 190 170 110 70 60 50 40 30 20 10 O

H 1H Spectrum

(9 13C spectrum
@ 15N Spectrum
@ 170 Spectrum

19F Spectrum

P 31P Spectrum
' Prediction Options...

Tips:

1. Choose Molecules |
Prediction Options to
change settings

2. You can turn on/off
the atom numbers by
right-clicking on the
structure and choose
Properties.



To predict NMR & verify your structure

M Open your H (or 13C) spectrum in a new page s Reference
. Peak Picking
M Copy your structure from ChemDraw or Isis/Draw Integration
M Choose Analysis | Predict & Compare. The predicted Multiplets Analysis
spectrum is stacked with the experimental one for GSD
Line Fitting

visual comparison

Manual Assignment

Prediced 1H NMR SpEcfum

Predict & Highlight

Hover your cursor on ! )
Predict & Ve

the atom to highlight its
predicted peak

Spectral Moments
Data Analysis...

LM ou (A Lk JLW;JIL

IQuininelH
1
: 100 95 90 ‘&5 80 A5 A0 &5 60 55 50 45 40 35 30 25 20 15 10 05
MESTRELABE RESEARCH 1 [pom}
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To assign NMR multiplets to atoms (1)

T

Do Multiplet Analysis to get the multiplet labels | i BN Active Spectrum
Do Predict and Compare B8 Whitewash Stacked
Change the stacking mode to “Active Spectrum”, L] superimposed
press Shift + Up Arrow Key to make sure the ‘ Bitmap

experimental spectrum is displayed (so that the
multiplet labels are visible)

Hover the cursor on an atom to see its predicted peak
(in blue).

Press A, and click on an atom to assign

Click on the multiplet label to assign to that atom

Tips:
1. The predicted spectrum helps you assign peaks, but
you don’t have to have it for assignment.

2. After Predict and Compare, the two spectra are
stacked. In the Stacked Mode, the multiplet labels are
not displayed. You have to change to Active Spectrum
mode to see the multiplet labels.

2. Press ESC to exit assignment mode.

3. Choose View [ Tables | Assignment to report the
assignments.

4. Multiple 1D and 2D spectra can be assigned
simultaneously in this way.



MESTRELAE RESEARCH
HMR Salutions

To assign NMR multiplets to atoms (2)

Elkiinine ﬂ-E g
Quini[8] 8.80ne Iiﬁgd

P (d)
8.62
—]

Hover the cursor on
the atom (#8) to
assign. The
predicted peak is
displayed as the
blue doublet.

I O 7
B |
25 7.94

Click on atom #8
and then on this
multiplet label to
sign it to atom #8.

B
J M
g 1] E1=
z ]
r T T H| T T T T T T = T
8.9 88 87 86 85 854 83 82 81 B0 78

=R
b
0 (d)
7.95
—
M L
P
T T T ‘_LI T T T T T T = T
8.9 B8 87 86 85 B84 83 82 B8B1 80 79



To assign NMR peaks to atoms without

multiplet analysis

M Do Predict and Compare first
M Press A, and click on an atom to assign

M Click and drag on the experimental spectrum to
include the multiplet to assign

M Or click on a peak top to assign

MESTRELABE RESEARCH
HMR Salutions

1i3 2. GHz | Click on the atom (#8)
" 12 e to assign. It highlights
CH, = ‘|1 I—f N its predicted peak.
; 5 5. 25 L
gx}:f“%1f“{%, T
| |
E'\“‘w-“_4 .-'f"f'-'z"""-u\. v l |
Rl : Il | | |
. Click and drag to define
the peak to be assigned
to this atom (#8).
.-||-I. — i o R .lI/ll_,-ll‘l |

Tips:

1. The predicted
spectrum helps you
assign peaks, but you
don’t have to have it.

2. Press ESC to exit
assignment mode.

3. Choose View | Tables
| Assignment to report
the assignments.

4. Multiple 1D and 2D
spectra can be assigned
simultaneously in the
same document.

5. Use Predict | Update
1H (or 13C) User DB to
save your assignment
for improving the
prediction (Mnova 6.2
only)
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Starting from here...

Mnova: An integrated system for analytical chemistry

M There are much more Mnova can do, such as

Processing and analyzing 2D NMR like a breeze
Opening and stacking multiple spectra for comparison

Special applications, such as deconvolution, diffusion, relaxation, kinetics
studies etc.

Scripting for auto batch processing, reporting and structure verification*
Processing, analysis and reporting of LC/GC/MS data**

Database management of your molecules and analytical data***

M If you have questions,

Visit www.mestrelab.com/resources for manuals and tutorials

Check Help > Contents in Mnova

Email to chen.peng@mestrelab.com or support@mestrelab.com

*Automated structure verification needs a separate license of Mnova ASV.
**Needs a separate license of Mnova MS
*** Needs a separate license of Mnova DB.



