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About Mestrelab Research

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

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

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

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

2011: DB plugin for Database Management

2011: ASV plugin for Auto. Structure Verification - to be released.

2011: Auto. 1D and 2D Assignment - to be released
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An R&D company with ~20 people and 70,000+ registered users
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Products and Applications

NMR

Mnova
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NMRPredict atch processing &
Desktop reporting,
relaxation studies,
Mnova (" Detailed N diffusion studies,
DB B structure reaction monitoring,
verification, ligand-protein binding
( \ (Quick \ elucidation, screening,
Storing and processing, assignment, metabolomics studies,
retrieving analysis, deconvolution, J-coupling, NOE & RDC
molecules, reporting, spin simulation, prediction, etc.
NMR, 5 structure gquantitation
LC/GC/MS raw verification etc.
data and \_etc. )\
analysis results

Chemists Specialists
LC/MS molecular verificat.ic')n, analysis and
GC/MS elemen.tal c'omposmon reporting,
determination, quantitation, etc.

Reporting, etc.

Users

Mnovais compatible with Mac, Windows and Linux



Mnova NMR

M Efficient tools for routine 1D and 2D NMR analysis and reporting

M Advanced tools for automation, quantitation, reaction monitoring,
diffusion & relaxation, protein-ligand binding screening, metabolomics

etc.
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Fully Automated Processing of 1D or 2D spectra
MestReNova - [C:\Documents and Settings\Chen Peng\Desktop\taxol-all.mnova]
pﬁ| File Edit View Processing Analysis Tools Draw Molecule Scripts Ewdows Help
NoEsBBh*BYe D [f1)f2 mo- s &- - - KL -]
QCHL QML+ B
; 51.1H of taxol(2) at3§ o |
-
Data acquisition | 2053 ool v
e H, 13C, DQF COSY, HMQC, HMBC &
L& NOESY all processed in a few seconds
3..D0F COSY o Taro
£= o E
B.»ruker m || el
fid, ser ) | E.
A¥ | 4.HMQC of taxol(2) ¢
Drag & S| I
drop
6.0ESY of ol (m
|£H light grayv][ 0O black ']‘|§|B - X2 - [ A black v]|Ar|aI v|12 v|

*You can drag multiple folders that contain fid (or ser) to Mnova to open multiple spectra simultaneously.
R CTRELAG pEs T Parameters from the raw data are used for processing. You can view or change the processing parameters by
'c,}e',,;i;tw g ) choosing Processing | Processing Parameters. See Help > Contents > Processing Basics for more details



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

MZISTRELAB RESEARC

Chemistry Software Solutions

1500

1000

rS00

To correct phasing, baseline & reference
. -
M Click %4 - for phase —_—
correction if peaks are
not symmetric* B
M Click #%- for baseline |' : & -
correction if baseline is || ||‘ ﬂ "y | "|
not zero * HLJLWUJ [ Il ﬂ
Lo L N A
M Click # to calibrate CHCl, CHCL
the chemical shift N
reference if the solvent th | |
or TMS peak is not at the /
right ppm : I o
] }".1:35 | :_?EII | I?.EIEEI | 7.
fi f1 (oot



To visualize your spectrum

Zoom in/Zoom out (or press Z) *

Zoom out

Full spectrum (or press F)

Manual Zoom in to defined ppm range

Pan spectrum (or press P)**

Expansion — click&drag to draw an inset (or press E)
Fit to Height (or press H)

Increase Intensity (or rotate mouse wheel)

Decrease Intensity (or rotate mouse wheel)

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

4

Er=mEEP%S L0

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

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

H inset

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

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

= 20000

— 10000

= 5000
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Angewandte
JACS
1.Med.Chem
1.Mat.Products
Japanese Patent

Organometalics ety Hz, 1H), 5.81 - 5.64 (m, 1H), 548 (d, J=4.1 Hz, 1H), 492 (ddt, /=133, 103,

To analyze and report multiplets in H-1 NMR

M Mnova provides several approaches for multiplet analysis and reporting
M Manual: click-and-drag to pick each multiplet interactively

M Fully automatic multiplet analysis (with global spectral deconvolution, auto
recognition of solvent peaks and estimation of num. of nuclides )

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

'H NMR (400 MHz, CDCI:) § 8.62 (d, J=4.5 Hz, 1H), 7.95 (d, J=92 Hz,
LH), 746 (d, 7= 4.5 Hz, 1H), 730 (dd, /=92, 2.7 Hz, 1H), 721(d, J=2.7

Polyhedron 1.4 Hz, 2H), 3.87 (s, 3H), 345 — 331 (m, 2H), 3.15— 3.09 (m, 1H), 3.05 (dd, J
B edron = 13.8, 102 Hz, 1H), 2.63 (ddd, J=12.6, 7.1, 3.9 Hz, 2H). 1.90 (s, 2H), 1.83 — M (ddd)
Tetrahedron Letters 1.76 (m, 1H), 1.75 — 1.64 {m_ 2H), 161 — 141 {m 2H). 2.63
US Patant ¥(3.90, 7.11, 12.61) | [
C (d) G (d) K (dd) 1.50
A 7.46 5.48 3.05
7
i L0 e 1(4.53) 3(4.12) 3(10.19, 13.83) 01(;;]
A(d) || B(d E (d

[3acs - (@) (d) (d) F(m) I|(s) |3 (m) N (s)
] AllasR 1[84'65%:] J[:;gzsn] J[;éz?llj 273 3487 3.38 1.0

as Ranges . . = — = T
m's as Ranges e o = - L E_'m] - P (m)
[7] Ascending Order of Shifts Hqtggt] 312 1.69
Reduce List J(1.45, 10.32, 13.25)

| oK I [ Cancel
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Tip: The contents in the multiplet label can be changed: Right-click on the spectrum and select Properties,
choose the Multiplets tab and select an option for Label.



Tools for verifying and refining multiplet analysis results

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

MestReNova - [Document 1] |:||E”Z‘
Fie Edit View Processing Analysis Tools Mass Analysis Anndgate Molecule Scripts Documents Help -ax
D OESE YR e e AB[[[R2m b K bl B R & KC@E G-
E' Full View \ & x| |@|
i W At
& - L+
,,,,,,,,, : , l | l (.l = &
E‘ FPages 8 x o # | Multiplet Manager =4 #
g | Muitip g |
| oo - mae® ol ;’
g 3: | 7.25 (ddd, 1=9.4, 6.9, 1.4, 1H) \ 5
E Name: |A | Class: |ddd ‘
--------- - @
— 2600 8: Middle
1?1_5 200 I-List: [1.40, 6.91, 9.39 | -] @
% 2: J-Tolerance:
1600 3 .
M w00 o Total Muclides = 1
|’ w | i’
ikl ,/ iy = Mutilet Tntegral:
Multiplet label: Hover the il |ﬂ| .
. |
cursor on it to see peaks. Use Ay \ »
. . I I
the bar to split a multiplet... 20 Fom: 7299 3 To: (7210 5
710 7.06 7.02 6.98 . T
v
| MS Browser | Pages || ¢ | > | Line Fitting| Multiplet Manager Integral Manager
Q - light gray + O black ﬂ -‘B - xz - [ A black v”AriaI v|12 v|
Manual multiplet analysis: Press J, then Multiplet Manager shows the properties of
click and drag to define the range and the current multiplet picked. (Double click on
MESTRELAB RESEARCI sy . . .
eak picking threshold for a multiplet.
Bh ety St Bohbons p p g p a multiplet label to open it)




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

- 24000

Quining/Quinine 1H/fid PR .
2000 1 Dsta Fle Name C:/ Mestrelah/ Projects/
22000 Dema Dataf 20 Quirine/
HNMR (400 MHz, CDCL) & 8.62 (4 =45 Hz, 1H), 795 (4 J=0.2Hz,1H). 746 Quinine 1H 54
(d,7=45Hz, 1H), 7.30 (&, J=02,2 7 Hz, 1H), 7.21 (4,/=27 Hz, 1H), 5.50 - o000 |2 TEe Quinin= 14
5.66 (m, 1H), 5.48 (d,7=4.1 Hz, 1H), 4.92 (ddt, J=133, 10.3, 1.4 Hz ,2E0), 387 (s, 3 Comment 1H Quirine
3H),3.46 -3 27(m, 2H),3 18- 3.00 (m, 2H), 2.63 (dd,S=126,7.1,3 9 H4 IH), 20000 |5 0sgn Visian
2.32-208(m, 1H),190(s, 2H), 1.83 - 1 63 (m,3H),1 51 (dddd, J=124, 73,57, oo |7 O
2.5Hz, IH). 5 s
18000
7 Spectometer nova
17000 |2 Autor
__\" G—' 16000 9 Sghent [arac]
< 2 10 Tampemrature 50
& 15000 11 %= Sagumnce =2z
12 Exparimeant. phuj
14000 13 Number of Scans 200
13000 14 Rmcsier Gain L]
15Rmlmeaion Delny  1.0000
12000 16 Puls= Width 0.0000

17 Amquisiion Time 1.4000
18 Amquisiion Dt 2007-10-22T11:21:45

Aromatic peaks 10000 | 19MoSfcstonlee  0I-10-ZT18:4L:50

20 Specrameter [
000 Frequemy
21 Spechral Wedh 63935
f
| 8000 22lowmstFrequensy  -THS
| 7000 23 Nucieus H
. i . 24 Aquined Size 53
| | I| [ I( | 8000 25Spmctral Sizm 32768
] |
J | [ _.l | 5000
| i {7/
f | |
I / /
|
/
b TOFM b < 7 .
& s 442
@ @ oo
S 3 333 F

95 90 &5 80 75 70 &5 &0 55 50 45 40 35 30 25 20 L5
£ (ppm)
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Select

/ Lne

A Arrow

Il Rectangle
@ Elipse

& Polygon

T Text T

Tips:

*Copy a molecule
from ChemDraw or
Isis/Draw, or open a
.mol,.sdf or .cdx file.
*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 b~ to export
PDF



To report automatically using the R script*

M You can write scripts to automate processing, analysis and/or reporting

M In this example, the logo, parameters and multiplets texts are automatically
reported and formatted by running a R script:

MESTRELAB
RESEARCH

Parameter Value
Title: Quinine 1H
' NMR (400 MHz, CDCL) 8 §.62 (& J=4.5 Hz, 1H), 7.95 (4, /=92 Hz 1H), 7.46 (4. J=4.5 e Cuinine/Ruinine 1Hid
Hz, 1H), 7.30 (dd, /=92, 2.7 Hz, 1H), 7.21 (d, /=2.7 Hz, 1H), 5.73 (ddd, /=176, 10.3, 7.6 Hz, crigin: Varian
1H), 5.48 (4, J=3.9 Hz, 1H), 4.99 —4.86 (m, 2H), 3.87 (s. 3H), 3.48 — 3.26 (m, 2H), 3.19 —2.99 P o Buinine
(. 2H), 2.63 (4dd, J=12.7. 8.5, 3.8 Hz 2H). 2.25 (4. J= 8.4 Hz, 1H), 1.90 (s, 2H). 181~ 1.71 Salvart ooz
(m, 2H), 1.71 — 1.60 (m, 2H), 1.60 — 1.36 (m, 2H). Temperature =
Number of Scans: 200
Relaxstion Delsy: 1
uen sZpul
1.4
2007-10-22T10:21:46
Acquired Size: 8959
Spectiometer Frequengy 299,97
Spectral Width 6399.5
Nucleus H

F2 - Processing Parameters

Spectrum Size: 32768

De: 005

Ls 0.50 Hz

FT: Hyper Invert Quadrature

Phase: Wenual Pho: -141.00 Ph1:-4.35

092
4 1051

0894 |
il
188 =—

1 100+
092+
100~

725 70 65 6.0

o 10891

0
w
o
o
<]
v
<]

55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)

* You need to install R script. We can customize scripts for batch processing, pick peaking, multiplet

MESTRELAB RESEARCI analysis and reporting based on your requirements.
Chemistry Software Solutions




To assign a 1D 'H spectrum

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

mode. r(g

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

M A picked multiplet, by clicking on the multiplet label, or
M A peak top, or any point in the spectrum by clicking on it, or

M Arange in the spectrum, by click-and-dragging to cover it

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

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

1]
RIEELE
220

MESTRELAB RESEARCI T T T T T T T T T T T T T -
b g 35 80 85 BD 75 70 &5 &0 EE B0 45 40 35 3 25 20 15
Chemistry Software Solutions




M Choose View | Tables | Assighments to open the Assignments Table
M The Table and the structure are correlated: You can click a row to highlight the
atom (and its assigned peak), and vice versa
Quinine iH Assignments
1H Quinine H =R S S
Report Copy Delete  Expand Collapse
{:"L*CHQ " ) )
19 om Chemical Predicted COSY
1 C |126.64 12849
2 C 14426 14312
g‘b 43C 10116 10340
i H |7.21 752
o] 3 4 4 C 13150 131.38
231\ E./ H 7.85 785
5 C |157.70 158.32
4 6 C |118.25 119.87
H 747 7.39
4 7 C 1752 121.28
H 7.30 7.20
4 8§ C (14742 147.32
H 862 |a71 |
40 [ 9C 14751 14835
H9.20) 10 M
! 1) 4 11 C 7214 70.97
+ H 548 563
12 C 5973 62.31
i 4130 7185 2383
H' 1.69 171, 2.02
- . 156 171, 202
14 N
4 15 C 2773 27.31
H |1.79 188
4 16 C 5706 55.57
H' 3.05 250, 2,78
—_— w2063 250, 2,78
E g 4 17 C 3983 40.36
T T T T H 223 208
%0 B3 &8 &0 Fl{?;nﬁ ’ 4 18 C 14175 139.85

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

MZISTRELAB RESEARCI
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If you have 2D HSQC

M You can either first assign 1D H-1 peaks, and then assign HSQC cross peaks, or
the opposite

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

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

& the structure. Next click on the cross peak to assign to it*
B . W
H-1 assignments Jj M J‘l MM
from 1D spectrum or ——— . . — 5
HsQC =
L
C-13 assignments Rolecules -
from HSQC % b
3 | || Report Delete | Setup
5] 1 1 Molecule
13/“‘_15\‘1?’
4
& A
21
HO 12 = 16
CH, 22\11’/1 N
2 | H 14
1 O 3 3. 28
2N N Yy
87 &6 85 B4 83 82 81 B8O ?.9{ I 5\\47///'2\\N’///,-’8
| 10
MESTRELAB RESEARCI *By Default, Mnova automatically snaps to a peak top (with interpolation). Click Shift key one time

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



If you have a C-13 spectrum

M You can first assign the C-13 peaks, possibly with the help of Predict and
Compare

M Next you can switch to the HSQC, and easily assign the HSQC peaks, and get
most of the H-1 shift assigned.

M Finally you can switch to the H-1 spectrum, and assign all H-1 peaks *

H-1 assignments l

from HSQC peaks
- [

I_J]. i UL

—_— 3 4 &0
'—11 a 70
ﬁf
'E Molecules
3
- ¥ =
iF Report Delete  Setup
: 3 o Molecule
3 15 13
- 19 ° 13/:_- \1?/ \\\:CHE
20
o 1 | ‘ 19
e -1 HO, 12 ;“21 16
. —3 AN
C-13 assignments ¢ @ CHy 2z N
from C-13 spectrum - 1Y 5 , l H
js_q 23\5/ N\“\*1"‘/’ ‘\:‘*\\"?
: ] | | |
i LA A
£ 4 N
8.5 13 B4 8.2 80 ?:3 T8 T4 72 0 10

* If you assign a H-1 chemical shift to the same atom multiple times (e.qg. first from HSQC, and then
from H-1 spectrum), the last one is taken. It is possible to assign multiple atoms to the same peak.

MZISTRELAB RESEARCI . . . . f
e e To remove an assignment, delete the assigned chemical shift from the Assignments Table



If you have 2D HMBC

M The assignments of both H-1 and C-13 shifts are displayed on HMBC, making it
easy to identify 2-3-bond long-range correlations between them.

M To assign an HMBC peak, click on an atom in the structure, next click on the
cross peak to assign. Choose the other atom from the dialog.

——h,

—~ N\
_ _,ff \\__ fj \_ —

—— — S

- 2

H-1 & C-13 assign. teol HMBCof mnl2) 2 05€ 26 0O
from other spectra

for H26-C8

»
—

L=
Long-range couplings
to H26
EE T =

W

/
81

i~

T T T T T T T
355 3=0 3ES 320 ]

MZISTRELAB RESEARCI
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Title of the active

W

HSQC peak

spectrum \

To superimpose HMBC and HSQC

M Select both HMBC and HSQC from the Pages View, click | to superimpose
them. Use Shift+Up Arrow keys to toggle the active spectrum. Change their
contour colors (e.g. Grey for HSQC, Red for HMBC)*

M Make sure HMBC is the active one. In the assignment mode, click on a peak

and then on one of the atoms. Choose the other atom from the dialog.

taol HMBCof mxol 2) at 305K
dE=80ms
*
3]

[

between C8-H26

T

Click on this peak
and then click on

H26 in structure

g

1

I-"n
A |
AL

26

Select C9 as the
assigned carbon

fla
I

M Assign

A=)

Atorm:

Assign 1

MZISTRELAB RESEAKCI
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T T
355 3=Q

T T
i IE0

a0

a(13C): f1=58.90 ppm

ok || cancel | |l

OH



Q - ) - j}l L'._‘II I'"'-'-,q_

S—— A ! I'«_/. ll-._
40 7 /

If you have NOESY, ROESY etc...

M Locate the cross peaks at the intersections of the assignment grids. Click on
them and the corresponding atoms to do the assignments

M The assignment of two NOESY peaks are shown below

15
FI fi ,||||_||I| <

85
' ,
26 11 - B
1 Click on H26 = /
fﬂ-}, 0 3
[ n\
@ -
Click the center Fh Assign
of this cross peak
/ Atom:

Assign f1

MZISTRELAB RESEAKCIH
Chemistry Software Solutions

Select H20 here

a(1H): |f2=6.291ppm =

o{1H): f1=4.415 ppm

ok || cancel

]




The Assignment Table for multiple spectra

M Choose View | Tables | Assignments to open the Assignments Table if not yet
M The Table lists all assignment results, which can be copied to other documents

Assignments
r:' x ?‘;ﬁ = !;;E

Report Cupn',-' Delete  Expand Collapse  Setup

Atom Chemical 51 Predicted & COSY TOCSY H5QC HMEC H2BC NOESY
4{1¢C  36.08 1,1 7
H 2,35 1
H" | 2.29 1
2¢C |[79.42 7, 26
3C  79.40 17, 13", ..
4C  [133.54 57, 57", ...
5C 14227 57, 57", ...
4 6C 724 6
H 6.24 &
4 7C 7513 7 26
H  5.68 26 7 1,2,9,28
8 C 4584 26
9 C 5892 7,26, 21...
10 C  203.84 11, 21, ...
4 11 C  75.68 11
H |3.82 | 11 10 I 26
4 120
H
4 13 C 27.02 13, 13", ..
H3 1.25 13 3
4 14 C 21,95 14, 14", ..
H3 | 1.15 14
15 0
16 O
17 C 8L46 29, 24", ...

MEZSTRELAB RESEARCI
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To export assignment results

M The Assignment Table can be copied to other documents such as MS Excel

M For more sophisticated reports, highlight the structure, then choose Scripts |
Report | Assignments, and select the options. Next paste the reports to a MS
Word or other documents directly

Number 'H-Chemical Shift Multiplicitv (J-couplings) 13C- Chemical Shift

= A - HSQC (WJew) HMBC Long Range (! ™Jzg) Correlations
p Select Correlations to Report m Number $ (ppm) Correlations (ppm) (ppm)
3 722 101.16
Only Copy to Clipboard 4 7.9 131.51
6 146 11825
Correlations # 7 S
8

H-H Caorrelations g 862 d. /=454 Hz 147.42

7.95 d, /=920 Hz 131.50

» 4
H-C Caorrelations / 6 747 11825
N i 7 7.30 dd. J/=925268Hz 121.52
iy H&LC Peaks - -
i

N ) COSY Correlations NOESY Correlations TOCSY Correlations
| N ) (ppm) (ppm)
Options
30 8.14
Order by Chemical shift 15 750
Decimal Places: 5 43 7.49 z'gu;;) 4 80040
47 749 o 555 6,3’ 0407,
Ok ] [ Cancel 44 743
46 743
32 738
54 738 ]
41 7.01 7.49(43"), 7.01(35")
33 7.01 7.01(41")
26 6.29
l l I ' 6 6.24
38 5.80  3.59(56" 7.49(47)
MEISTRELAB RESEARCH 7 3.68
Chemistry Software Solutions 18 495
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GSD: Global Spectral Deconvolution

M

Many applications require a reliable and comprehensive analysis of
experimental 'H-NMR data. Main problems are:

M Global artifacts, in particular baseline distortions which will affect
integral values

M Solvent peaks

M Lack of sufficient spectral resolution, etc.

GSD is a novel algorithm developed by Prof Stan Sykora at ExtraByte
exclusively for Mestrelab

Fully automatic multiplet deconvolution for the whole spectrum to
recognize and extract all peaks and recognize artifacts

The results are

M List of peaks (center, height, width, class etc)
M  Synthetic spectrum
M Array of residues

In version 7.0, GSD is embedded in peak picking by default. So GSD
is automatically done and the deconvoluted peaks are picked



GSD: Global Spectral Deconvolution

300

-250

-200
-150

100
-50

MESTRELAB
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To process and stack multiple spectra

M For multiple spectra acquired in arrayed mode: Just open the FID (Varian) or
SER file (Bruker), and the individual spectra will be processed and stacked.

M For multiple spectra acquired on individual basis: Run the Directory Spectra
Stack script to open and stack all spectra under a base directory:

Organize « || Open Burn New folder

s

 MestReNova-Document1e] = % W (B b} NMRPredict “  Mame
Wy File Edit View Database Processing Analysis | Advanced | §t;(k Mass Analysis 7P1edict Anngtate  Scripts »[.[[&] x] I Others | fid
N"FEESR ™R 9 @ o - P 4 | Reaction Monitor I_III
7 o . 5 N - 0 L | leg
[Ef2 "D'hsﬁ"%')”e'iﬁiﬁ'IE'ﬂﬁ'm' Ofl"‘ x%'ﬁ& Q'ﬁf& X Jj.ArrayeddaFa || procpar
& X & ) @ RM-Arrayed.rar

. 1.H1 array ON_25C. P — e . AL text
' | = — | —— M T DOSY-Andy-caeffeine - 2-Ethe =
i = - — |~~~ | Hl_amay ON_25C_P_Afid

[ 69 | = = s=———— /

A ¥

Drag & drop

1 B2 m- -t M- - R-IR-Y

(9 Edit Script...

Script Directories...

N
\ [ Run Script...

Recent Scripts

' S » | Run this script
. = : - = : — ' "% Export Bruker Time
[ roer-] Ovese -] E[B - X, - [_a e -]l . e~ — [ Acoamio MR
- — Licenses: Q) DB: B Report 4 "", Directory Spectra Stack...

NMR Analysis 3 M. Int32 WIN-NMR...
e LCModel ASCL...
™, Philips Achieva...
*3  Siemens Syngo...
"5 Mutti-Open...

*If you have only a few 1D spectra to stack and compare, just open them in the same document, select all of
MESTRELAB RESEARC . .
SR them from the Page View, and use the Stack menu commands to stack or superimpose them

Chemistry Software Solutions



To re-process the stacked spectra

(g CIick to toggle on the Stacked Spectra Table /L,
M Use this table to do the following:

M Delete spectra from the stack

=22

M Change order of the spectra in the stack
M Change the Y-intensity of selected spectra
[

Change which ones to ——— _ l
display g o e—

H = 8 & X <+ | &

Report Copy  Delete  Inwert  Multiply Divide Setup

M Change which ones to
re-process, such as

. : 4., %
phasing, baseline Show | Select
correction etc. A Title > z Ratio | Norm.
10 |¥F 1] LbheHg 1.00e+00 1.0+
3 Disbetes-xia/3 1.54s+04  100e+00  1.00=+0D
Click and drag here to change : :
— Disbetes-xiz/8 =
the order of a spectrum in the s Lifett | 10000 | 100400
stack 7 Diabetes-xda/7 L41e+04  L00=+00  1.00=+00

S
N Disbetes-da/6 L34e+04  10De+00  L.00e+0D
R
5 Disbetes-xia/5 5.57e+03  100e+00  1.00=+0D
: =
3 Diabetes-xia/4 4.80e+03  1.00e+00  1.00e+00

iabetes-xia/

3 Disbetesrada/3 398=+03  100e+D0  1.00=+0D
isbetes-xia/

2 Disbetesraia/2 232e+03  1.00e+00  1.0De+DD
iabetes-xia/

1 Diabetes-aa/1 0.00e+00  1.00e+00  1.0De+D0

MEZSTRELAB RESEARCI
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To align multiple spectra by correcting reference

M Systematic errors of chemical shifts can be corrected if there is
an internal reference peak, e.g. TSS peak.

M Click 7#; and then click on the reference peak in the active
spectrum

M In the following dialog, set the proper chemical shift for the
reference peak, check Auto Tune, and define a tuning range
(e.g. +/- 0.05 ppm):

-
M Reference along f1 @u

{l rl

I Old Shift: | -0. 128 ppm ) [¥] Auto Tuning |

h ' Mew Shift: 0,000 ppm B +- 0.05ppm |3

‘ ‘ Annotation | |

I OK I[ Cancel ][Soluents:s}]

v

-0.02 -0.08 -0.14 -0.20 0.10 006 0.02

\ 0,02 -0.08
i 5 2 f1 (ppm) f1 {ppm)
MZSTRELAB RESEARCI
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To correct local peak misalignment*

M Zoom into the region of interest, select Advanced | Align Spectra.

M Click E, then click-and-drag to cover the peaks to align. Click
Preview to see the alignment result. Adjust other parameters until
satisfactory.

M Move to other regions to continue this process until done.
M Click OK to accept the results

i T &
Apply alignment
Apply global alignment Use Derivative

T EmEE

From To

= 1 031330 8.54960

—_— - — Missing values filing method:
——§———— | Reference Spectrum: Active Spectrum -

o) [ ] [oreven ]

v

* When there is peak cross-over, it may not be good idea to use local peak alignment. Instead, use the Ul
feature to change the integration regions so that they follow the change of the peak locations. See later slides.
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To extract data using the Data Analysis Panel

M The areas of the GSD peaks in the defined region are filled in the Y(X)

column, and also plotted in the X-Y graph.

5004 %
4004

o 300 u] X o

200

T T T T T T
B 10000 20000 30000 40000 50000 600
X

Data Analysis

[
X\ Active: [ v ] Label: ) &
X[ YX) Y =

¥ @

{

1 600.000
1200.000
1800.000
2400.000

3000.000

] <)

W 0 NN e WwN

T = S
= W N oR o

Model ARR_DATA(T) GSD Integral(1.713,1.608) =

561.197
533.156
514341
490.292
458,646
453.537
435336
417.781
391.969

379.373

365.389
350632
3352091
325333
312276

The region within which GSD
peaks are integrated as Y(X)
values
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To extract data from drifting peaks

M If the peaks drift over time, you can manually change the direction of the

integration regions :

P Ny m ,J\J\//\A,\ T 526
__./N M
i N M
—r N\, __/\/\/\__/\M
e — = R
m
e ” ‘\d‘ s
e —~— S dg
o - s 7 v e i :
7{' BT Yol s b1
345 /éo | 315 300 285 270
f1 (ppm)

Click & drag the handles to
change the shape of the
selection region.

Press Shift to move all points
simultaneously

Tip: you can change the number of
handles by clicking the Options button

on the Data Analysis Panel:




fitting. Click OK to accept the results:

To fit the data to a function

M To fit the XY points to a function, double click the first cell in the Y’(X)
column, and choose (or define) a function, and click Calculate to do the

Data Analysis E I “F‘—Cnl_umn Mc;del Function .- :‘ a M1‘
[ @ Functions
Mame Function Initialization Report D
KEY Actve: [w—v] Label [E [g Ly 1 Mono-exponential Bexp(-x"F) i Exponential De
E] X Y (X Y| oo § / T |2 Theee parameter exponential fit B+Frexp(-x*G) Exponential De
9| |Model ARR_DA.. GSDI. Bj/ | 3 linear B+R™x B=0,R=0
V — | 3 I 4 Linear2 R*x R=0 .
E 4 P 2 1200.000 533156 I 3 |
3 1800000 514.341 BN = < 0N
| 4 2400.000  490.292 i
5 3000.000 458546
6  3600.000 453.537 T een % '
7 4200000 435336 | calcuiate |
8 4800000 417.781 B= 527,763, F= 5.871762-05 \isuf
g 5400.000  391.960 rError= 3.31748e-07, probnotmono= 1
1N AONN AN 379 372 v > 100
T 50
- T
10000 20000 30000 X40000 50000 60000 700(

RESEARCI
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This example shows a first order reaction. F is the rate constant (k). The half-life t,,, = 0.693/F
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Applications of the Data Analysis Panel

M The Data Analysis Panel provides an elegant way to
extract and analyze multiple spectral data,

including:

M Integrals: analog peak areas

M GSD Integrals: areas of deconvoluted peaks

M Peaks: intensities of the peaks near a defined
location

M Maximum Peaks: intensities of the highest peaks in
a defined region

M Max. Peak Positions: positions of the highest peaks
in a defined region.

M Pick Alignment Shifts: the shifts of peaks relative to

the peak in the first spectrum

M It can be used for a variety of applications, such as

M

"
"
"

Relaxation studies
Diffusion studies
Reaction monitoring and kinetic studies

Protien-ligand binding studies

TN mEeE

Pick Integrals

Pick G5D Integrals
Pick Peak

Pick Max. Peak

Mazx. Peak Pos.

Pick Alignment Shifts
Import YY" From File
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Mnova NMRPredict Desktop

M  Predict H, 13C, >N, 170, °F, 2%Si, and 31P spectra
M  Predict and assist visual verification of a structure
M  Predict and assist interactive peak assignment

M  Mnova NMRPredict Desktop license required for prediction related tasks



To predict NMR from a structure

M Open a new document (File | New) or a new page
(Edit | Create New Page) A 1H Spectrum
» . h , (9 13C Spectrum
Copy a structure from ChemDraw, Isis/Draw or @ 15N spectrum
ChemSketch, and paste to Mnova, or open a .mol, @ 170 spectrum
.sdf or .cdx file EJ 19F Spectrum
. . S 295Si Spectrum
M Choose an option from the Predict menu B) 317 Spectrum
. ?5"15\'7 ,18%CH2 4 Prediction Options...
‘ \31‘ 19
T 1/'2\ 18
o N
3 9.25

Predicted 1H NMR Spectrum = = g 7 88 S8awl 8
T T 0T T T g TN R lo.04
l I I Tips:
I l i 1. Choose Molecules |
95 90 85 B0 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 Prediction OptiOﬂS to
Predicted 13C NMR Spectrum = - = = mo= r0.5 Chang e settings
5 S SEE %8 oom " 2. You can turn on/off
7 i AR AT Lo the atom numbers by
| | Loz right-clicking on the
‘ Lo structure and choose
o0 Properties.
" 210 190 170 150 130 10 % 80 70 60 S0 40 30 20 1.0 0
f1 (ppm)

MEZSTRELAB RESEARCI
Chemistry Software Solutions




To predict NMR & verify your structure

M Open your 'H (or 3C) spectrum in a new page ;s Reference L

M Copy your structure from ChemDraw or Isis/Draw f::e';;";'s:g :
M Choose Analysis | Predict & Compare. The predicted Multiplets Analysls ~ +
spectrum is stacked with the experimental one for GSD ’
Line Fitting »

visual comparison
Manual Assignment A

Prediced 1H NMR SpEum

predict & Highlight ~ »

Hover your cursor on Predict & Veri .

the atom to highlightits
predicted peak

Spectral Moments
Data Analysis...

LM qu th Lo il b a

IQuinine 1H

. 55
MEZS KC f1 {ppm}
Chemistry Software Solutions
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To improve NMR prediction using your assignments

M After you are done with the assignment of a 1D spectrum, choose Predict |
Update 1H User DB to save it as a knowledgebase for H-1 prediction. This will
improve the 1H prediction of similar structures

E
, Send To 1H DB X
;,.ﬁss\ Atom Shift Gl
51\\\ i 1 ;1 EZ'ES
- !
. i | 2.354 L
3—_——”’& HE;E%HD o OH
S L o ¥ =" o2
= =4 — = 20
E H =1, T
R Z 2 zg,\ 7 RS 4 7 5.681 L4
—_ CH
\,5#4.! N7 \‘*": ¢ | . 5 11 3818
! "o grine s "CH/ T /" D
b :
,u" H d 6 12
‘J- ix
HO 0 o
| O, o =0 7 13 1.248
36"—-\._5 .-')I E3
1\ HiC g8 13 1.248
o
4 b 9 13 1.248
L
£ 10 14 1152
@ \!/ 11 14 1152
Tag Value é 12 14 1152 !
1 AUTHOR 13 18 4946
2 CHEMISTID 14 19 1.887
3  COMPOUNDMAME |15 19 2,563 - I
{*) Molecule already in the database M
o J[ e ||




To improve NMR prediction using your assignments

M The prediction is usually improved after you save your assignments to Mnova
NMRPredict Desktop

Predicted H-1 after saving the assignment

Ll MlJ ' UJM Lm._ﬁ,,_.

Predicted H-1 before saving the assignment

HNF TN LLM_.J.LJ'_

Experimental H-1 spectrum

_Jl JMM& o _J«\__ML TR RS R -

JuIge
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Mnova MS

M  Visualize your LC/GC-MS data and UV components from various vendors
M  Integrate peaks automatically or manually with easy reporting

M  Verify proposed structures by matching mol ion and isotope peaks

M  Enumerate possible elemental compositions from a selected ion peak

M  Mnova MS license required

MESTRELAB RESEARCI

Chemistry Software Solutions
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Mnova MS: Open raw data automatically

MestReNova RC - [C:/MestreLab/Projects/Demo Data/MS/MS+NMR/Sample.mnova]

'ﬂ Ele Edit View Processing Analysis Tools Mass Analysis Annctate Molecule Scripts Documents  Help

N DEHSE MR Y @ [ewere o PO Q@0 QLY AL C+ -

— Pages (=4 ~
— SE+07- 235
i B i
4507 p
307 EES i
25207
15107
e 2 &
s 1oss LR,
- TS | e
1 z 3 4 5 & 7 8 0 1 = bk} 14 = fl
3. Imipramine 1H NI Rtk
— o
= = o
= 1000
= 307 FID
—— T 2E+07-
. * 3
4. Imipramine HSQC pe-am
wsfier 1
1207 By b T
""" EE S i }lH
378% =07 [ ST s TiEE 7EDam BET 951044 1016.954 1080279 1174.908 +
= - 1 3a 0.08% 0.03% Q02%  0.01% 0.01% 01% 0.01% 0.00% Q.00
) ) 5
9 K
W@ W W = s0 s sm ) 0 ) 7m 7m0 ) w0 s w00 wE mon ons mon| | L
iz (Oa) i ﬁ
4 w | B s
: = 2
g /‘ - [ yellows '}[ O black 'J; =- Bv X - [ A dark red '”Ar\al v|16 v‘
Licenses: @

NMR spectra can be opened in the same document. Molecular
structures can be opened as .mol, .sdf or .cdx files, or be copied from
ChemDraw, Isis/Draw and ChemSketch.




Supported data formats on different platforms
“Vendor | windows | Mac | s

Agilent ChemStation, ChemStation ChemStation
MassHunter, lon Trap

Bruker” XMass, Compass XMass XMass

Waters MassLynx MassLynx

Thermo Scientific Xcalibur

JEOL MSQ 1000, FastFlight

SCIEX® Analyst

Shimadzu” LabSolutions

mzData, mzXML mzData, mzXML mzData, mzXML mzData, mzXML

Midas Midas Midas Midas

NetCDF ANDI-MS NetCDF ANDI-MS

*The vendor software (Bruker, Analyst, or LabSolutions) is still required to be installed on the
same computer for Mnova MS to import the raw data. However, we can provide scripts that
do real-time or batch conversion of your raw data into Mnova binary files. Such Mnova
binary files can be distributed to users who have only Mnova installed.

MEZSTRELAB RESEARCH
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To open your LC/MS data

M Choose File | Page Setup | Orientation and change the page orientation to
portrait, if you prefer.

M Choose File | Open to open any file in the folder containing the raw data, or
drag/drop the folder from Windows Explorer to Mnova

« M Mnova automatically converts your data and does peak integration.
e TIC | Fle Edit View Favorites Tools Help
s0E 4071 - @Bk - ) ,OSearch @Fo\ders‘ 3 X 9 |
5.06+07-] e i Folders X MName =

e = [l11-00661.D
) 180210-5MIX11-00681.D
) m— ==

| ‘

() 201000610 - MS name |~
asesor] = (23 MS ChemStation = o661
LIQTT = = L = e
"ACETOMINC | !
180210-5MIX11-00681.D.i
208007 Drag & drOp 180210-5MIX11-00¢ .

@ 150807-ACETOMINC

204071 ) 180210-5MX11-00¢
Laen I3 MS script
Lg407- 23 MS with UV wavenumbe
#F= MR
0.08+00-] 1 i O

1

T ——T T T T T T T T T T T T T T T T
01 02 03 04 05 06 07 08 09 10 LI 12 13 14 15 16 17 18 18 20 2
MS -+ spectrum 1.04 (min.)

310.936
MS trace
5.0E+07
4.0E+074
1.0E 407
312999
0.0E+00
"14 - :\ | ':' [ L "\ '3 F E '_»E ‘.ﬁ VL; <' | 100 200 300 400 500 600 700 800 900 ::’ﬂﬂm ;mn 1200 1300 1400 1500 1600 1700 1800 1900
s
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To browse the MS traces

M Click —I— to switch to —
crosshair cursor, and click on
the TIC to display the MS trace
at that retention time.

M Click to change to : P

1.037

4E+07

appending mode if you Want .. Spmmmw”mm)m 05 06 07 10 11 1:1 113 1{4 115 1:6 1‘.7 1:9 1.‘9 2‘.0 z?
to display multiple MS traces 7
M Choose the Spectrum
Selection Mode options to
display co-added MS traces: o]

T T T T
l[l[I[I 1100 IZCIEI 13[IEI 14[IEI 15[IEI 1600 1700 1800 1900
mfz (Da)

100 200 300 400 0 SCIEI 7[IEI

MS + spectrum 0.63 [ml
o 195.096
4.0E+07

/8 manual
lﬁl P'Eak 2.0E+07-]

& Peak (Background subt.)

0.0E+00+

Set Tolerance...

T T T T T T T T T T T T T
500 600 700 800 200 1000 1100 1200 1300 1400 1500 1600 170
mfz (Da)

T T T T
100 200 300 400

MS + spectrum 1.04 (min.)
310.936
6.0E+07

5.0E+07
4.0E+07
3.0E+07+
2.0E+07
1.0E+07+ 312l999
0.0E+00 o

T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
m/z (Da

MZISTRELAB RESEARCI
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MS Browser

To browse the UV traces

M Click to show the MS

Data Source

F‘\EUlUOSlQ Open access MS samplesiraw data.raw‘\| Q’

Browser Panel Eserr ,
M Choose the Total UV Data;e:

Absorbance under Traces, and = Injecton 1

Click [A] to display the UV TIC = Functions

BT ES(+)
MS + spectrum 1.04
MS + spectrum 1.04
TIC
“[¥] MS + spectrum 0.63

M Repeat the above step to
display the other UV
components if any

..... ES (_)

B
Chromatogram - Total UV Absorbance
3.0E+07
0.600
20.54%
2.0E+07-
1.0E+07+
0.210
13.59% ¥
i [}

0.0E+ 00+

e e e e e e A B e e e e A s e e e e e e I

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9

_ Chromatogram - Analog Trace 1
80000 1.100
60.45%
1.367
60000+ 39.55%
40000
20000
7 i
MESTR AR RESEARCH T T T T T T T T T T T T T T T T T T T T T
MESTRELAE ESE -~ - 0.0 01 02 03 04 05 06 07 08 095 1.0 11 12 13 14 15 16 1.7 1.8 1.9 2.0 g
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To edit and report peak integration results

M Peaks are automatically integrated when

you open a chromatogram

M Use the Peak Detection tool menu to re-

detect peaks, add, delete or clear peaks

M Hover your cursor on the wedges, click
and drag the green boxes to change the

range of a peak

M Or press Shift, click and drag the green
boxes to change the baseline of a peak

M Choose View | Tables | Mass Peaks to
display or report the Mass Peaks Table

ﬁ,

¥ Detect peaks
#8% Detect peaks Options

Mk Add peak

W Delete peak
,‘lﬁ Clear peaks

=
Report Copy  Setup

RT &  Scan Type Height

1 1.100 47 BB 3975.324

2 1.449 62 BB 5073.908

' 1133 BB 71442.047

153 BB 2165.626

165 BV 3666.850

Area

214.489
199.626
7866.334
171.022

252.017

Total Height % Total Area %

4.12

3.25

73.95

2.24

3.80

2.08

1.91

7541

1.64

2.42

Start time End time
0.990 1.174
1.357 1.504
2.787 3.429
3.429 3.612
3.722 3.832



To display extracted ion chromatogram (EIC)

from an m/z value U Graphicay [0
CJE vanualy.

+*
M CIick.A’. (or choose Mass
Analysis | New Mass i New chromatogram
Chromatogram | Manually)

M In the New Chromatogram
dialog, enter the m/z value From m/z: |195.1 3 Cancel
that you are interested in, and [ Tom/z: | 1905.0000 |
a suitable Tolerance Tolerance: 0.250 3| Da ¥

M Press OK to display the EIC

TIC- ES(+)

TIC

uuuuuuuu

uuuuuuuu

5.54%

uuuuuuuu

44444444

EIC at 195.1 +/- 0.25 Da

uuuuuuuu

uuuuuuu

M.‘_A_ 0.0£+004 L]
T T T T T T

MZISTRELAB RESEARCI
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To display extracted ion chromatogram (EIC)

for an MS peak

M First display the MS trace and
zoom into the molecular ion
peak that you are interested.

M Next select Click & (or
choose Mass Analysis | New
Mass Chromatogram |
Graphically), click-and-drag
around the peak to define a
mass range

M An EIC will be displayed within
the mass range

77777777

uuuuuuuu

uuuuuuuu

nnnnnnnn

uuuuuuuu

uuuuuuuu

uuuuuuuu

uuuuuuuu

nnnnnnnn

uuuuuuuu

uuuuuuuu

Lt Graphicaly '*Z]
M Manualky...

TIC

0.1 0.2 0.3 0.4
MS + spectrum 0.63 (min.)

MS at 0.63 min

0.633
100.00%

EIC at 194.8-195.6 Da




To confirm proposed structures using
Molecule Match (1)

M Throw in one or several TIC o i
structures by copy/pasting
from ChemDraw, Isis/Draw or |
ChemSketch, or by opening
.mol or .sdf files.

Il ms [120.00-1200.00]

Matched Isotope
Cluster Chromat.

¥ Click € (or choose Mass "~

Analysis | Molecule Match | ==

uuuuuuuuu

Calculate). =

uuuuuuuu

260.127

Matched Isotope
M In the Molecule Match Table, o] Cluster

uuuuuuuu

click on a molecule to see its ]

uuuuuuuu

matching results =

nnnnnnnn

uuuuuuuuu

@ %
Report Cake 2, B sgp Mol Match Results

Molecule Formula Molecular Weight ~— Match atch Score = Similarity ™S Purity ~ RT Scan Purity S,"I\ﬂsr\ﬂan:i
7
AT
1z

7 CisHhaliO 259.157 & |Lo00 1000 |0.755 8.02 171 9.72%

il : —_ e e 777122 dj 1 nnn 1 nnn n a4a a 87 1an 11 7204 1
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To confirm proposed structures using
Molecule Match (2)

M You can choose Mass Analysis | Molecule Match | Settings to
change the settings for Molecule Match.

M The default settings are for low-resolution MS. Change Tolerance
to 5-10 ppm if you are using high-resolution MS.

M Edit the Adducts or Losses if you want.
M Click §€) to run the Molecule Match again

m Molecule Match Settings

Tolerance Thresholds
Units: Score Threshold:
For MS: Matches per molecule:
For MS/MS: Matches per spectrum:
Adducts
Positive: Negative:
Adduct = Loss @ Adduct = Loss @

1 H+ @ 1 H+ @

Charges

Max charge for positive: Max charge for negative: _

D Dimers

MEZSTRELAB RESEARCH
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To confirm proposed molecular formula using

Molecule Match

M If you don’t have a structure
but only a MF, choose the
Calculate From Molecular
Formula tool E#

M Enter one or more molecular
formulas

M The results are displayed in
Molecule Match Table

@ @

Q@ -®

(& Calculate From Molecules

SN | &7 Calculate From Molecular Formula

K settings

m Molecular Formula

Maolecular Formula: |C2IJH3IZIN2I35 V‘ @

Formula Weight B

1 CoHal 280.194 53

2 CaHaMa0s 378.215%

[ oK ] [ Cancel l

® | &%
Report Calc | view | Sett  Setup
Molecule Formula Molecular Weight Match Score Similarity MS Purity RT Scan Purity
1 CyaHaalls 280.194 1.000 0.830 17.64 299 100.00%
2 CaHaha0s  378.215 0.000 0.000
>




To calculate elemental composition

M Zoom into the molecular ion peak of a MS trace
M Click & or choose Mass Analysis | Elemental Composition | Calculate.
M Click on the molecule ion peak.
M An Elemental Composition Table is displayed
M Click on a row to see the match of observed and predicted isotope peaks
M Choose Mass Analysis | Elemental Composition | Settings to change the
settings if necessary. Then click on the ion peak to recalculate.
Elemental Composition [x]
B | % Possible Elemental Compositions
Report Copy Cons  Setup
Formula Calculated Mass Double Bond Equivalence = Absolute Error (ppm) Error (mDa) Error (ppm) Fitness =
2|/ Cl3H27NO3 5 17062 1.0 2.500 -0.71 -2.55 0.993
3 Cl1H25N4 025 277.169 1.5 2.30 0.64 2.30 0.992

L L i in " su a ua un wa un 4 us un un we w wa a
ME = spectrum 857 (min)
11000000+
278.178
100000004

9000000+

— Match of observed and

] predicted isotope peaks
jmmm: 279.185

1000000

0 1

-1000000

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
IO PS5 T IS 270 FAS 20 Fe5 230 2805 8.0 285 820 285 830 2835 840 2|45 2850 WS35 2880
& gm0 &
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0.592

0.539

0.413
fl
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“Push-button” analysis and reporting using a script M

M In this example, you open an LC/MS dataset, and copy your structures (e.g.
reactants and products) to it, if any. Then run the script.

M If there is no structure, Mnova asks for m/z values you are looking for. You

can enter up to 10 m/z values

0.951 Preh
o
H
ﬂ M
S‘Jﬁfll JI\/I\ Ty
f . o
o

m Enter Molecular Weight to Show EIC

0000000 K K

mfz:
m/z:
myz:
my/z:
my/z:
mfz:
m/z:
myz:
my/z:

mfz:

Da
Tolerance(+/-):
Tolerance(+/-):
Tolerance(+/-):
Tolerance(+/-):
Tolerance(+/-):
Tolerance(+/-):
Tolerance(+/-):
Tolerance(+/-):
Tolerance(+/-):

% | Tolerance(+/-):

?X

0.50 Da
0.50 Da &
0.50 Da &
0.50 Da
0.50 Da
0.50 Da
0.50 Da
0.50 Da
0.50 Da

0.50 Da

| o ]

Cancel ]

* We can write scripts to do automated analysis and reporting based on your
requirements. The scripts can process data in either single mode or batch mode



First page of the report by the script M

Z;:;?.m:;:ﬂz‘ﬁx:f:wwum“ MESTRELAB Header
Date acquired : Mon Oct 12 15:26:44 2008 RESEARCH P .
Instrument : CB4-1118A ¢ lnfO

Semple name : SMIX
Miscinfo : Easy-Access Method: 'LC_P_3MIN_APCI'

TIC Function 1 (SMIX)

< TIC

SE+051 ==
0E+00
T T T T T
0.5 10 15 2.0 25
Chromatogram dad1A
DAD A Sig=254 8 Ref=550 100,325 1.017
29.44% 25.92%
5E+05-]
0E+00 W'Y ' ry
T T T T T T T T T T T T 1
0.0 0.5 10 1.5 2.0 2.5 3. traces
Chromatogram dad1B
DAD B, Sig=224,8 Ref=550.0

4E+05+

0E+00

0.0 05
Chromatogram dad1C
DAD C, Sig=305,8 Ref=550,109 325

41.41%
2E+05-] j\
0E+00+ J\

A A X
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100{00% I <
o Molecular
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0E+00] T
0.5 1.0 15 2.0 2.5
MSC [278.838..279.838] Function 1 (SMIX) CH; NH;
Mol. matched at RT 0.71 min. 0.711 o
10000% N,L e
SE+05] K HC (AN
DE+00 )
T T T T T
0.5 1.0 15 2.0 5 ﬁ
MSC [285.23..286.23] Function 1 (SMIX) -
40000 Mol matched at RT 0 66 min.g59 F&N—O—ﬁ"
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100{40% 4’>_C1
b TIC and DAD
0 .
- : : : : peaks with
0.5 1.0 1.5 2.0 2.5
i 0,
Integrations for TIC (Area% »= 5%) Integrations for dad1A (Area% = %)  Integrations for dad1B (Area% == 5%) Integrations for dad1C (Area% »= 5%) lntegral = 5 A‘
RT Area% MS+  etc RT Area % etc RT Area ™ etc RT Area % etc
0.555 2618 271.00 0.570 2202 0.570 1718 0.570 2949
0659 1842 285.00 0.673 2242 0.672 3436 0.673 29.30
0 2478 279.20 0.725 2964 0725 2779 0.725 41.21
1.008 3062 311.00 1.017 2592 1.017 20.67
“STRELAB RESEAR *Molecular match is based on the comparison of molecular ion and isotopic clusters (and fragmentation if

Chemistry Software Solutions such info is available.) See Help > Contents > Mass Plugin for more details.



Other page(s) of the report by script M
MS + spectrum 0.55..0.57 - 0.51 - 0.61 min
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285.000
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Batch mode or real-time data conversion, analysis
and reporting

M With Mnova scripts, it is possible to analyze and report your data either in
batch mode or in real-time

M The M script has a batch-mode version that opens all the LC-MS datasets
(and their corresponding molecules) under a selected folder, and then do
mol. match and generate a PDF report for each data set

M A Mnova script can be triggered by the addition of a new folder or file, and
then load the dataset and do required analysis and reporting, such as:

Saving the dataset to a target folder in Mnova binary format
Generate a report and save it as a PDF (such as that by M script)
Email the report to a user

T T T =T

Archive raw data to other locations, or an Mnova database

MEZSTRELAB RESEARCH
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Mnova DB

M An effective, fully integrated, multiplatform environment for storing,
indexing and searching your analytical chemistry data

M Save everything on Mnova client (NMR and MS raw data and analysis
results, structures etc) to your database

Search and retrieve by peaks, text, (sub)structures etc.

Platforms: Oracle, MySQL, Postgress

Scriptable for automation and batching processing

T ®T =® =%

See more details at http://mestrelab.com/software/mnova-db/

U
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Mnova DB: Architecture
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Save data as part of your workflow
e At any stage of your data processing and analysis,
you can choose Database | Save or click (@ to
save the data in the current document to a
database.
*  Mnova shows a list of the data objects for you to
choose to save Choose what to save
L3 *  Mnova compares the structure with the saved
ones. If record(s) with the identical structure are Y
found, you will select to add as a new record or < Samfe Str;‘_ﬁt“re }
update an existing one. ound:
yes
- ,
"1 Save to Database M -
» B Add as a new add
Select ' Type — - record or update
) — an existing one?
i [ Molecule j‘:i"i”e Mol 9n6548c2-... update
“m —
2 ?:;Etmm QuininelH  {67528ae4-... oosfeigr(;x's 'Ng
Molecules: 1/1 R S
¥ ectra: {72b8fde7-
S 3 NMR Quinine 13C d842—4539— v
MMNova Objects: 0/0 Spectrum h618-deele... )
Child Objects: 0/0 ==A._r DeC|de
. o NMR Quinine [71802d14- add/replace/ignore
Spectrum HsQC dc74-4acc-...
M c \ 4
a55 .
(= g Spectrum \Users\Santi... {16d640a9-... Save and done <
MZSTRELAB REY
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Save NMR spectra to a database

*  You can save multiple 1D and 2D spectra into one record.
* The raw data, processed spectra and the spectral parameters are all saved.

* If you do not do a peak picking, Mnova does an automatic peak picking and
saves the peak lists for later search. Itis recommended that you pick a clean list
of peaks using the Mnova peak picking tool before saving a spectrum to
database. This will make peak search more efficient.

*  For H-1 spectrum, it’'s recommended that you do a multiplet analysis before
saving it to the database. This will allow you to do multiplet search in the

future. ) _
- B~
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e
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T
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|7.293
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Save LC/MS or GC/MS to a database

Unlike for NMR, due to the potential large size of an LC/GC/MS dataset,
Mnova does NOT save the whole dataset to database by default. Instead, it
saves only the displayed chromatograms and mass spec to the database,
together with the path to the original dataset (which means you have to
keep the original data files if you want to access to the remaining data

components, such as other mass spec, UV traces etc.)

You can change this setting by Edit | Preferences | Mass, and set the Saving
Options to Item & Dataset, or you can use the Fetch Full Dataset tool in rgw
MS Browser to load the full dataset to Mnova and save it subsequently.

1 Preferences

M5 Browser

Ed
r ” ‘ : '
F U.'_ |'. (
d @bt 2s P
General Plug-ins DB MME Mass Drawing Tools

Saving Options

@ Item Only

() Ttem & Dataset

o

MZISTRELAB RESEARCH
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Your choice will affect only to newly imparted items.

Data Source

ta\M3\ChemStation P WY180210-5MIX11-00631.0 Vl ;*‘

Browser

THIK x

Dataset
4 [njectionl
4 Functions
4 7 Functionl (smix)
TIC
M5 + spectrum 0.95
4 Traces
DAD A, 5ig=2108 Ref=550,100
DAD B, S5ig=254,8 Ref=550,100




Search Mnova database in your workflow

[ Database ]

*  Mnova allows you to search the database by
e Structures, substructures
*  Molecular formula
* 1D or 2D NMR peaks
* 1D NMR multiplets (shifts and coupling patterns)
*  Mass spec m/z values
. Numerics
e Text strings
*  Combined search of any of above categories (Advanced

Save to Database...

Save to Record...
Show Record...

Browse...

Structure Search
Substructure Search
Formula Search
Peak Search
Multiplet Search

£ J
=
i)
B
d.
@_
ol
»
i
J iy
1
17

Sea rch). Massitemn Search
* Note many of the search parameters can be adjusted in Numeric Search
Edit | Preferences | DB: Text Search
M Advanced Search
Database Recent Searches * [
| Connection Storage Retrigval Search | NMR Search M5 Search |
1D Peak search tolerances 2D Peak search tolerances Multiplet search tolerances
Position: Position: Position:
1H: 0.01ppm | 1H: 0.08 ppm | = 1H: 0.10 ppm |5
Other: 1.00 ppm [+ Other: 2.00 ppm | = Other: 1.00 ppm |5
Width: 1.00 5 Width: 1.00 = Width: 1.00 |5
Intensity: 1.00 |5 Intensity: 1.00 |5 Integral: | Database

Connection Storage I Retrieval I Search I MMR. Search MS Search

M5 Search Settings
Note: The peak Width and Intensity

are normally not used for NMR peak

l l search Tolerance: 0.50 = |Dalton - |
|, G

MEZSTRELAB RESEARCH
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Search by NMR peaks
m Query Editor | |wB

*  Pick all or some peaks from a 1D (or 2D) NMR. Right click 1D Peaks Query

and select Peak Search. Rl @) =
*  Mnova prompts you to select one or more databases to from o
search against. 1 86183 85383
* A Query Editor is displayed for you to edit the peaks to G i N i
: search. Here you have several options: i il M
¥ «  Show spectrum or list of peaks (as a range including the tolerance). S st S i
. Use only visible peaks or all peaks 3 |47 74731
. When in the Text mode, add/delete/change peaks to search. 6 7.447%6 746796
. Change peak search tolerances 7 730620 7.32620
. Select peaks from different spectrum in the document 8 7.20949 7.31949
* The hit list is like the following: o 7230 7030

10 7.27650 7.29650

.
mp——_—________ e
11 7.22622 7.24622
Select search results 12 720677 733677
N o -~
one Database  |Record, ItemType |ItemNumber| Field | Score * . E— 21830
E 1 |SMASHContest 76 MNMR. Spectrum 1 Peaks1D (19) 1000
« T P
i SMASHContest 189  MMR Spect 1 Peaks1D (19) 1000 L
Select hits to Loz peell el B
display from here SMASHContest 190  NMR Spectrum 1 Peaks1D (19) 1000
= [ OK ] l Cancel ]
SMASHC ontest 193 MMR Spectrum 1 Peaks1D (19) 1000 1
batchinputM5_Database 3 NMR Spectrum 2 Peaks1D (21} IUUU\\ \
Copy hItS to a batchinputM5_Database 14 NMR Spectrum 3 Peaks1D (21) 1000 N
database batchinputM5_Database 19  NMR Spectrum 2 Peaks1D (21) 1000 -
batchinputM5_Database 20 NMR Spectrum 2 Peaks1D (21) 1000 Scores of hits: 1000
Hits: 10,10 ; ;
Records: 10/10 |9 | SMASHContest 181 NMR Spectrum 1 Peaks1D (19) 846 - is the maximum
MESTRELAB rssssuc [ ok ][ concel
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Visualize database contents

e Selected hits are displayed in a Database View so you can View  Configure
browse them and load selected ones to Mnova for further M — T
analysis.

* There are 6 ad hoc Views for you to choose:

*  You can customize any of them or add your own View, and
save them.

* The following is a Table View (good for an overview of all
hits):

- ToolBars r

Widgets *

A 4

Record View
Table View
Tile View
Htrml View

Form View

Bl
B
=
i3
©

' T — k|
1 MestReMova ; _ﬁ — S— -1_ ‘ @&u WE” plEtE
View Configure
Table View & X Cloze
-
m - i
[ Record Mass Spectrum Molecule Molecule Molecule MMR Spectrum  MMR Spectrum  MMR Spectrum  NMR Spectrum
I Preview EMICAL STRUCT! Aclecular Fermul lonoisctopic Ma: Nucleus Preview Solvent Title
o p— -
/ 1 e C20H24N202 324184 1H Gl e _ CDCI3 QuininelH
2  Mew_Databaze.. 13C CDCI3 Quinine13C
3 [13C,1H] E b CDCI3 Quinine H5QC I

Use the sliders to

4  Mew_Database.. 1H _ CDCI3 QuininelH
change the size of i
e -
the row/columns 5 - C20H24N202 324184 1H =4 CDCB QuininelH
6 Mew_Database.. 13C cDCi3 Quinine 13C
7 [13C, 1H] z . - cpoB Quinine HSQC
7 .:’l.‘h B E
8 Iy : C20H24N202 324184 13C - CbcB 13C Quinine

I l I ' 9 Mew_Databaze.. 1H © CDCI3 1H Quinine

10 [13C, 1H] s coci3 HSQC Quinine




All items in the
record are
loaded to Mnova

P o

M File Edit View Database Processing

VAEEEHOERYR @

T2 v~ b &7t - o o - B
Pages 5 X

Advanced Stack Mass

Load an item or record to Mnova

*  You can load part of or a whole record back to Mnova for
further analysis.

* Toload an item (such as a structure or one spectrum),
right on it and select Paste Item to Mnova

 Toload all items in a record, right on it and select Paste
Record to Mnova

M MestieNova

View Configure

Right click and
select Paste
Record to Mnova

Record

2 Mew_Database_testshift:11

4  Mew_Database_testshift:12

=

Malfcule

Molecule

CIANARITNT

Molecu

STRUCT! Aclecular Formul loncisctopi

- B Paste Itern to Mnova

Paste Record to Mnova j

32

i
NEosggass
JElnnaesd

C20H24M202

T T
4 3 2

]




Advanced search
* To combine the search of different Combined Query
queries, choose Database | Advanced | comones Qo [z eanix] ) (| ) (=) 1)
Sea rch . | | Meolecular Structure Query : |_
N !
* The current NMR peaks, MS m/z values | ) o @\,,?':\H-fi
and structure, if any, will be listed in the :'}Exn/sxi/’l'{%
Query Editor. You can add other queries NN
(such as Text or Numeric) or delete 1D Peaks Query: 11 Peaks |
items from the list, and choose the o ;
logical operator (OR/AND) . 2 |
*  With AND operator you limit the .
search to a smaller list of hits. ——— |
. 2D Peaks Query: 8 Peaks ‘
*  With OR operator you usually get a -
bigger list of hits. 3 — =
|mpeaksQuw__;;_;;.;.;_;.;_;L_L;_;. ________________ |
I 4
1 i
‘Mass Data Query -
Il s % == e
| s L
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Application of Mnova DB: Some of the
databases you may want to create

* Have databases for each group working on common chemistry, so that they
can all benefit from each other’s work

* Have reference databases for parent compounds so that chemists can
easily compare their products with the parent, for quicker analysis

* Have impurity databases with fully characterized impurities which can be
quickly matched (even automatically) to impurities observed in the current
spectrum

* Have databases of known compounds and materials for quick (even
automatic) random cross check when receiving new deliveries from

suppliers (QC)

* Have databases of final product for quick (even automatic) check when a
new batch of the product is synthesized (QC/QA)

* Use spectral DB as a gateway repository to other corporate systems such as
compound registration, to allow final checks by Analytical Department to
validate work (this can also be done with automatic verification)

MZISTRELAB RESEARCH
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Mnova DB: Di
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For more information...

Visit www.mestrelab.com for free trial, manual, tutorials, prices etc
M  Check Help > Contents in Mnova for help on specific topics

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