 CMC-assist

Bruker User Tutorial

Version 001

. _ _ NMR Spectroscopy
Innovation with Integrity



Copyright © by Bruker Corporation

All rights reserved. No part of this publication may be
reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means without the prior consent of the publisher.
Product names used are trademarks or registered trademarks of
their respective holders.

This tutorial was written by
CMC Service Team
© April 2, 2012: Bruker Corporation
Fallanden, Switzerland

P/N: Z33040
DWG-Nr.: Z4D11813

For further technical assistance on CMC-assist, please do not
hesitate to contact your nearest BRUKER dealer or contact us
directly at:

BRUKER BioSpin AG
Industriestrasse 26
CH-8117 Fallanden
Switzerland

Phone: +414482591 11

FAX: + 49 44 825 96 96
E-mail: service_cmc@bruker.ch
Internet: www.bruker.com



i INtrodUCTION......ceeeeeeeee e ——————— 5
i CMC-assist WOrkflow...........ccoiiiiiiiiiiiiiiiserrn s 7
iii  Impurity Definition for Automated Spectra Analysis ..........cccccvvvrrrereeenees 11
iv. Manual Result Refinement............cccomriiiiiini e 15
V  Analysis Settings.........cccooiiiiiiiiniiiiin i —————— 19
vi  Modifying Molecular Structures............cccccceiiiiiiiiiminiiisrceeessssss e 25
vii Concentration Determination ...........ccccccmmmmmmmiinin 27
Vil CONLACE ... 31

Z4D11813 /233040 / Rev.: 01 3



4 Z4D11813 /233040 / Rev.: 01



i Introduction

The software package CMC-assist is designed for processing and analysis of acquired
1D 'H NMR data. Its user-friendly and well structured interface enables new CMC-assist
users as well as experienced Bruker software users to benefit from the comprehensive
range of functionalities.

About Bruker‘s CMC-assist User Tutorial

Bruker's CMC-assist User Tutorial guides one through the analysis of different example
data. Each chapter of this tutorial addresses a different aspect of the automated analysis
in order to point out the major features of the software package CMC-assist.

» Chapter ii demonstrates the typical workflow of CMC-assist including data processing,
spectra analysis and result reporting.

» Chapter iii deals with the definition of impurities and how to incorporate these in the
automated spectra analysis.

» Chapter iv shows several options to manually refine the automatically generated
results.

» Chapter v describes the modification of analysis settings in order to solve possible
arising problems occuring during the automated spectra interpretation.

» Chapter vi comments on redrawing of molecular structures and rerunning the auto-
mated analysis.

» Chapter vii explains how to determine the concentration of the compound of interest.

About Bruker‘s CMC-assist User Manual

For further information on CMC-assist please refer to Bruker's CMC-assist User Manual
which describes the main aspects of the software package in more detail. In order to
facilitate navigation through this manual, the chapters are arranged according to a typi-
cal workflow:

» Chapter 2 shortly describes the installation of the software package and the first steps
to display and analyse a spectrum.

» Chapter 3 addresses the handling of NMR data. This covers the different options of the
Data menu as well as managing the data within the CMC-assist browser, including
loading new data, saving or deleting data.

» Chapter 4 explains all functionalities associated with the CMC-assist interface. This
comprises the toolbar icons, the command line and the data window with its specific
toolbar.

» Chapter 5 deals with processing of NMR data. In addition to manually processing sin-
gle datasets, the corresponding menu gives the opportunity to automatically process
either single spectra or a batch of spectra in automation.

» Chapter 6 describes all available functionalities regarding the analysis of NMR data.
Besides carrying out a manual interpretation of the spectra, complete analysis of the
spectra including integration, multiplet analysis, concentration determination and struc-
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Introduction

tural consistency check can be performed automatically.

» Chapter 7 lists several possibilities to document the gained results, such as generating
reports, printing data or exporting assignments in patent string format.

Font Conventions
 Commands that can be entered on the command line are in Arial bold italic

» Menus, buttons and icons that can be clicked or selected are in Arial italic

Functionality

CMC-assist software package provides the following features:
* Processing of 1D "H NMR spectra

* Manual or automated analysis of 1D "H NMR spectra

* User-friendly front end for convenient result refinement

* Report generation that includes NMR assignment and patent strings in various formats

CMC-assist License
CMC-assist requires a license for startup. A license can be ordered online from:

www.bruker-biospin.de/NMR/nmrsoftw/Licenses/index.html

A short instruction on updating the license file (for Windows operating systems: C:/
flexim/Bruker/licenses/license.dat and for systems running under Linux: /usr/local/flexim/
Bruker/licenses/license.dat) will be sent together with the license.

The following programs are distributed as part of CMC-assist but require a separate
license:
* PERCH NMR prediction (only for Windows operating systems)

* Line Shape Analysis (only for Windows operating systems)

6 Z4D11813 /233040 / Rev.: 01



CMC-assist Workflow

This first example illustrates a typical CMC-assist workflow including data processing,
spectra analysis and results reporting.

First of all, the example data have to be added to the data broswer. Right click anywhere
in the browser window, select Add New Data Dir and browse for the CMC-assist exam-
ple data (please note that the path has to be defined including ,nmr).

Browser La5t5{]| Groups :
. Chemical_Synthesis
. Demo
. Function
. No_Structure
. Open_Access
J Quantification
. Screening_Compounds
- }1 batch_analysis r
| tost & ==
e Display § Please enter a new NMR data directory.
5_ v In New Wind DIR = Full path of dir. containing nmr datasets
Isplay In New Window ALIAS = Shortcut for DIR (if filled in)
Scroll to Active Dataset
Fully Expand Selection DR = C:\Bruker\CMCa\data\CMC-assistinmr
v | Show PULPROG/Title ALIAS = CMC-asswsll
Show Date
Sort by Date [ OK ] l Cancel I [ Browse
Copy
File Properties
Delete..
Rename
Files
Add New Data Dir...
Remove Selected Data Dirs...
Browser Preferences
T

In order to open the data set Example1, expand the CMC-assist directory tree, left click
on the data set Example1 and drag and drop this data set into the data window.

(1 Examplel 11 1 C\Bruker\CMCa\data\CMC-assist\nmr o (o= &1

Spectrum

Isobufyiohenyioropionicacid in DMSO

o ==

Q‘ No processed 1D data found for this data set.

Try to process the raw data. e.g. using 'Process / Process Spectrum'

1D raw data awailable
No processed data available
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CMC-assist Workflow

The pop up window indicates that the raw data have not been processed yet. Processing
can be performed automatically using the tab Process Spectrum (/1= process Spectrum+ )
available within the Process menu.

[ Bamplel 11 1 ChBruken M dato\ CMC-assistime ==

B T4 R e[ Consistency: Unknown

fre)

Isobutyiphenyipropionicacid in DMSO

16.42 ppu / 657177 Bz

15 10 5 ° ppm]

The processed spectrum is displayed together with the molecular structure and the con-
sistency statement is defined as unknown as long as no automated spectra analysis has
been performed or the statement has been modified manually. The spectrum will be ana-
lysed in automation by clicking on the tab Analyse Spectrum (| Analyse Spectrum~ |) Which is
a submenu of the Analyse menu.

1 Examplel 11 1 CBruker\CMCa\date\CMC-assist\nmr = EoH |

| T b e e |23 Consistency: Ok

[ren]

isobulylphenylpropionicacid in DMSO
12,769 ppu / 5109.317 Kz

15

JL M J QM_JL._‘JL;,,

1H 212H

|
b H

The automated spectra interpretation includes integration regions with their associated
number of protons, multiplet definition for each peak cluster, peak assignment and the
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CMC-assist Workflow

consistency statement. The bars representing the integration regions are colored

according to the type of signal. Blue bars label peaks that belong

to the substance,

whereas gray bars indicate solvent peaks or peaks originating from any known impurity.

The assignment can be visualized by placing the cursor on (or close to) a multiplet. The
connected atom of the molecular structure will then be highlighted. Alternatively, the cur-
sor can be moved over the different atoms of the molecular structure and the assigned

multiplets in the spectrum will be highlighted.

[ Bamplet 11 1 CABrukenCMCa\dato\CMC-asistinme

[E=mEcH =

2 T 5 R o e |23 consistency ok
Isobutylphenylpropionicacid in DVSO 3
5,808 ppm / 1523.085 He
Fear Cluster Substance, L proton integral 1.0 aseigmed co aton 7 "
. e
a
Le
OH
wan
oo
e
o1 o
w20
wn
sep_in
TH
L AL J . J L;,.,
1H 21H 1H 2H 1H 3H 6H
- - m =
08 28 n 20 1”0 3.0 SHD
T T T T T
12 10 8 6 4 2 [ppm]

These results can be documented as short report, full report and patent string by choos-

ing the corresponding tab of the Report menu.

e CMC-assist

B e s
T

"

B2 4 8
N

s

P R —
iy A AL CHG e A 1 Ak i
e AR e e
Soven s fr—
e —— Frrd
et
Comments: fr— At s gesersed by s UG (5151,
proisins A rests Pl e e ey s atman syl
e, an watne
o e
e speci.
s ar—
vl ——
s = e
g : T ¥ oz
£ =l £ g T E
5 2 g T % N
A ﬂ L
] ) | W
1 2] Hw H3 ¥ H M
Py
B * 5 B - % H : H B H H H H T H o
Page 1 0f 1

Apr 2, 2012 (11:33:27 AM)
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Impurity Definition for
Automated Spectra Analysis

The second example deals with the definition of impurities and how to incorporate these
in the automated spectra analysis.

The data set Example2 is already processed and clicking on the Analyse Spectrum tab
(available within the Analyse menu) opens the following dialog for analysis settings.

[£] cMc HE—|
400
Analysis Mode
@ Single Analysis
() Batch Analysis C:/Users/sgriprocessing_lists/Screening_Compounds txt
Expert Analysis
Expert Analysis
(A Expert Analysis Details
Calibration File Directory
Known Impurities
Suppression Frequency unsuppressed

Eretic Signal in Spectrum? ] @ |-1.0 ppm
13C Decoupling ? (]

Import Expert Settings current Dataset | | Browse...

Batch Control

| Current Dataset:

Abort all Current Batch:

Start Analysis H Save H Cancel

In order to reasonably analyse spectra in automation, some basic parameters need to
be defined. These consist of the number of suppression frequencies, any known impuri-
ties that should be excluded from the analysis, possible 3¢ decoupling, existence of an
eretic signal including its position and for quantification purposes the path to the required
calibration file.

If the data have been acquired in automation using the software package CMC-q avail-
able under TopSpin or the feature Fast Lane NMR integrated within IconNMR, all this
information already exists within the data set. Thus, clicking the tab Analyse Spectrum
directly interprets the current data set (like Example1).

In the case the data have not been acquired with respective Bruker software packages
plus the analysis runs for the first time on a data set, these parameters have to be spec-
ified for the automatic analysis. Hence, clicking the tab Analyse Spectrum opens a dia-
log that enables editing of the required information.

The pop up window shown above displays the default settings. Clicking on the corre-
sponding button will start the automated analysis. Example2 gives the following result:

Z4D11813/ 233040 / Rev.: 01 1"



Impurity Definition for Automated Spectra Analysis

1 Bxample2 11 1 C:\Bruker\CMCa\data\CMC-assistinmr F=3cH
Tt Y

| T R e T OSSR NOTORM
Nalidixic acid, COCI3 %‘
1H-Experiment
15,132 ppm / 6055.156 He

5 Le

Q Q
e
| \ | oH
Le
N N s

aa 250

caC13
a

H HIH H 2H 3H 3H 1H
s thib h A &b & o
T T T T T T T T
14 12 10 8 6 4 2 ppm]

Although the software comes to the conclusion that the spectrum is not consistent with
the provided structure, the spectrum gets analysed with respect to integration regions,
plausible number of protons for these integration ranges, multiplet interpretation, and
recognition of solvent peaks.

On closer inspection of the spectrum one identifies a peak at around 0 ppm that inte-
grates to one proton. This peak does probably not belong to the substance and could
also originate from TMS added to the solvent.

(&l cme [E=REER==)
04 0@
Analysis Mode

© Zingle Analysis
() Batch Analysis C:/Users/sgriprocessing_lists/Screening_Compounds txt

Expert Analysis
/| Expert Analysis

(A Expert Analysis Details

Calibration File Directory [m
Known Impurities Edit... I
Suppression Frequency unsuppressed Edit...
Eretic Signal in Spectrum? ] @ |-1.0 ppm

13C Decoupling ? (]

Import Expert Settings current Dataset | | Browse...

Batch Control

Current Dataset”

Abort all Current Batch:

Start Analysis H Save H Cancel

In order to define TMS as an impurity occuring in the spectrum, one has to reopen the
dialog that enables modification of the required analysis information. All these settings
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Impurity Definition for Automated Spectra Analysis

can be edited any time by the submenu Analysis Settings, accessible by the down arrow
on the right side of the tab Analyse Spectrum. Clicking the button Edit on the right side of
the field Known Impurities opens a new window where these impurities can be defined.

r‘é‘ CMC-q Analysis - Define Impurities &J‘
Known Impurities
™S [Tse [ H20
[“] MeOH [[]DMSO_D5 ] DMSO_H6
[”] Dimethylsulfan [C] EtOH [Tl iProH
[[] Acetone [] cH3CN [C] Ethylacetate
| create mpurity | [ ciearAuEntries |[ save || cancel

On the one hand, some frequent impurities found within spectra of chemically synthe-
sized compounds can be selected by just ticking the corresponding boxes. In addition,
special or rarely appearing impurities can be defined individually. In order to add an
impurity, click the tab Create Impurity and fill in any known information. Please note that
the individually entered impurities have to be activated the same way as the predefined
ones by ticking the respective boxes. Before leaving this dialog any changes should
always be saved.

For declaring TMS as a known impurity, one has to tick the corresponding box and after-
wards save this setting. The field Known Impurities now contains TMS. By clicking on
Start Analysis the software will interpret the spectrum with the additional information that
the signal at around 0 ppm must not be assigned to the molecule.

By defining TMS as an impurity, the program finds no inconsistencies between spectrum
and structure anymore and therefore it correctly assigns all analyte signals in the spec-
trum.

"1 Bample2 11 1 ChBrukeACMCa\data\CMC-assistinmr s

| T[4 e o e |23 Consistencyz oK

H HH 1H 2H 3H 3H

10 1010 10 21 30 31

T
14 12 10 8 6 4 2 [ppm]
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Impurity Definition for Automated Spectra Analysis
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iv Manual Result Refinement

The third example shows several options to manually refine the automatically generated
results.

After analysing the preprocessed data set Example3, one should have a closer look at
the proposed multiplets, integration regions and assignments.

T Camples 11 C\Braken CVICa e G-t Eoe
| T b e e |23 Consistency: Ok

MeOD_AO0T

8.773 ppu / 3510.418 Bz

- N NH
o |
+
N =
7 Fo
0 Heop-cas
_o
P
o7\
o

s
o] ﬂ T |
M 1H 1H 2H TH1H 1H SH SH  1H M2 aH
o% ng H R H ﬂ m 5 ;ﬂ ﬁ '1',;' 2.1 ﬁ e
s . . 2 opm

The peak cluster at around 7.66 ppm could be separated into two individual peak clus-
ters. Therefore, the cursor line has to be close to the corresponding peak cluster with the
cursor above the baseline. Right clicking offers the option Redefine Multiplet.

"1 Erample3 11 CABruken CMCa\data\ CMC-assst\nmr (=50~
& T[4 a2 e e[y consistency: oK
MeOD_a01 T
7.6178 ppu / 3048.2716 He
Multipler 28 Maltiplicity m' 6.5 He 7.657 ppa assigned to atons 15, 10
e
5 B
L /7~°
. N7 NH
N |
+
N
N =
Vi
110 re
_o
8
07\
o
L=
am
am
a1 18
w2 Multiplicity.
Redefine Multplet as .
(Y] Propertes s
Delete
Clear Assignments
New Multiplet
J How it
-3
<
1H 1H 1H 24 1H 1H
08 09 10 20 10 10
T T T T T T T T
86 84 82 80 78 76 74 ) ppm]
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Manual Result Refinement

Left clicking on Redefine Multiplet deletes the current multiplet and enters the multiplet
mode. In order to define a new multiplet, left click on the peaks that belong to one multi-
plet and subsequently right click anywhere and choose Finish Multiplet Definition.

16

1 Bompled 1 1 C\Bruken\CMCo\date\CMC-assistinmr

| T o e |23 consistency: ok

MeOD_A0T

1H

10

M7.65

M7.63

T
08

T
0.4

Finish Multiplet Definition
Cancel

T
02

T
78

T
76 tppm]

After defining this doublet the multiplet mode will be left again. The option Redefine Mul-
tiplet corresponds to the modification of one multiplet. For the definition of the second
multiplet, right click anywhere and select New Multiplet. This general option allows the
creation of one multiplet (exactly as described before) and afterwards also leaves the

multiplet mode.

"1 Bampled 1 1 CABrukeA\CMCa\data\CMC-asistinmr

& T [ e |23 Consistency: 6K ‘

MeOD_A0T

1H

10

New Multiplet
New Integral
Toggle Concentrations.

2H

T
08

20

T
78

T
76 tepm]

As this peak cluster consists of two multiplets now, one might want to cut the integration
region and define one integral per multiplet. For any modifications on the integration
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Manual Result Refinement

regions, the cursor line has to be positioned at the desired integral with the cursor under-
neath the baseline. Right clicking then shows all possible actions executable on the inte-
gral. The option Cut Current Integral will cut the integral at the position of the cursor.

"1 Brample3 11 CilBruken CMCa\dsta\ CMC-assisti e ===

| T| [0 e |23 consistency ok

MeOD_A0T E

7.6618 ppu / 3065.3871 Kz
ak Cluster Substance, 2.0 protons integral 2.0

T
08

W e

02

Calibrate Current Integral
Cut Current Integral
1H Properties.
[ Deicte I
. . . Protons —_—
79 78 77 signal Type »ooTs Tppm]

1.0

The size of the resulting integration regions can be easily modified by left clicking on the
vertical bar when it turns red and moving the mouse to adjust the width of the integral.

"1 Bample3 11 CABrukeA\CMCa\data\CMC-assistinmr oo =

| T| o [0 e |23 Consistencyor

MeOD_A0T ,E
.

T
08

1H 1. 14

1.0 1.0 1.0

T T T T
78 78 77 76 Tppm]

As the assignment displays the connection between the atom of the structure and the
multiplet of the peak cluster, deleting the multiplet also deletes the assignment. Hence,
these two redefined multiplets have to be newly assigned. In order to connect a multiplet
to an atom of the molecular structure, left click on the multiplet and drag this multiplet to
the appropriate atom of the displayed structure. Assignments can be viewed by moving
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Manual Result Refinement

the cursor over the multiplets or the atoms of the molecule. Either way multiplet and
atom that are linked together will be highlighted.

"1 Example3 1 1 CABruken CMCa\data\ CMC-assst\nmr =l
i T4 R i e[ Consistencyzon ‘
MeOD_A01 T
7.6966 ppm / 3079.7638 e [
Mltiples 4 Maleiplicicy @' 2.1z 7,67 ppa Assigned to atom 15
H @
L ] e
N? NH
o, |
N
N =
Va
o
_o Le
28 °
o \o 3
aa i a
<
rs
Le
3
o
re
1H 1H 11
10 10 10
T T T T
7 78 77 76 [opm]

Furthermore, the automatic analysis of the peak cluster at around 4.17 ppm can be
improved by manually defining the cluster as a doublet of doublet instead of a multiplet.
Choose dd from the list of suggested multiplet possibilities, shown when right clicking on
the multiplet and selecting the option Multiplicity.

"1 Brample3 1 1 CABruken\ CMCa\data\ CMC-assist\nm (2] =[5 [ [ 2 Bompled 11 CABruken CMICa\data\ CMIC-assstir (1] = Fon ]
+ . k4 I
& L[ e el & L[ e el
MeOD_A01 T [meoD_s01 37
Wit ol MiGpleiey @ 448 4175 poa Aesignd oo acen 29 Lo [“ieier o ey w60 a1 o Assigmes 2o seom 29 La
H H

Properties
Delete

New Multplet
New Integral

B N NH
o, |
_
a
o
5/0
z Multpic
A\ plcity.

Redefine Multiplet

Lo Clear Assignments

& Set Multiplet Configuration ==

[C] Report multiplet type as 'm"

©ldd” 427/ 903r2 s
Vg 443Hz
D'dtt 443/ 452Hz

)'ddd" 452/ 452/ 4.52Hz

an aiH

O\ [ox ) (e || [ °

1H 1H
— —
o | o |
T T T T T T T T T
44 43 42 41 [ppm] 44 43 42 41 40 [ppm]
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v Analysis Settings

This example describes the modification of analysis settings in order to solve possible
arising problems occuring during the automated spectra interpretation.

Analysing the spectrum of data set Example4 in automation results in inconsistent. One
common reason for inconsistencies between spectrum and structure are undefined
impurities that cause additional signals in the spectrum (see Chapter 3). Another fre-
quent reason are incorrect settings for the automated spectra interpretation.

1 Bampled 1 1 CABruken CMCa dta\CMC- st F==E=n
v .

| T R e T COSSERNOTORM

compound_0815 £

HDMSO Off-resonance 2544 3.46200m
Water Content 6 %

10.087 ppu / 4036.404 Bz

B

cangsoz

ERETIC

M MH HIH 1HIH 2H

I X5 A R

T
8 B 4 2 ° [ppm]

=ige

In order to get any indication of what might have caused the inconsistency, one can have
a look at the cmcgs file. Type exp/ on the command line and open the file cmcgs with any
text editor. This file summarizes the current analysis settings such as known impurities
that were taken into account for the spectra interpretation, information on an existing
eretic signal, if the spectrum was acquired with decoupling or not, etc. A very important
setting is the information on the number of suppression frequencies. As stated in the
cmcgs file this spectrum was analysed under the assumption of an unsuppressed spec-
trum. However, the experimental data clearly show two suppression frequencies.

##SVERSICN= <4955

##SCOMFOUND= <Exampled>

##SNMR= <C:/Bruker/CMCa/data/CMC-assist/nmr/Example4/1/pdata/1/1r>
##SMOL= <C:/Bruker/CMCa/data/CMC-assist/nmr/Example4/l/structure.mol>
F#SSJRACK_NO=

##SHOLDER=

FFSPRNEL COL= <>

FFSPRNEL ROW= <>

F#SRACK_ID= <>

$##2IMPURITIES= <Dimethylsulfon/T5T>

##SCUSTCM IMPURITIES= <>

##$5UPFFREQ NO= 0

$3SSUPPFREQ FILE= <>
#$SSUPPFREQ= <>
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Analysis Settings

To edit these settings open the submenu Analysis Settings, accessible by the down
arrow on the right side of the tab Analyse Spectrum. By clicking on the Edit button next
to the field Suppression Frequency another window appears.

[ emc [E=E)
Analysis Mode
@ Single Analysis
() Batch Analysis C:/Users/sgriprocessing_lists/Screening_Compounds. txt
Expert Analysis
Expert Analysis
(&) Expert Analysis Details
Calibration File Directory

Known Impurities

Suppression Frequency unsuppressed

Eretic Signal in Spectrum ? @ |-10 ppm
13C Decoupling ? ]

|mport Expert Settings Current Dataset | [ Browse..

Batch Control

| Current Dataset:

Abort all Current Batch®

Start Analysis ” Save ” Cancel

This pop up window allows modification of the number of suppression frequencies
(unsuppressed, single suppressed or double suppressed) and the type of suppression
(suppression frequency identical to O1P, suppression frequencies stored in a suppres-
sion frequency file or manually edited suppression frequencies).

e o
| CMC-q Edit Suppression Frequencies [

Suppression Frequencies Location

© Unsuppressed

©) NMR Parameter O1P
© Custom

|| rEdit Suppression Frequencies

Filename for suppression frequencies  solvents f1list
Number of suppression frequencies 2=

Suppression frequency [ppm] -5 -

Remove region around solvent [Hz] 80 80

Inner region around solvent [Hz] 160}= 160}

Outer region around solvent [Hz] 400 00>
ResetAll Entries | [ Save || cancel

* Unsuppressed

In the case the data were acquired unsuppressed select this option and no further
specification is required.

* Suppression Frequency File

Suppressed spectra can be acquired in various ways, depending on the number and
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Analysis Settings

position of the solvent signals. Consequently, the information about the suppression
frequencies can be stored in different parameters or files.

If several solvent signals have to be suppressed or the suppression frequency is off-
resonant, all the information about number and position of the suppression frequencies
is typically stored in a frequency file. In this case, the filename has to be specified in the
lower part of the dialog (this file should be automatically generated during acquisition
and located at the level of the expno within the dataset). In addition, the field Number of
suppression frequencies has to be edited and must match with the number of entries in
the frequency list.

NMR Parameter O1P

Choose this option for on-resonant solvent suppression. By definition, this type of sup-
pressed spectra possesses only one suppression frequency whose frequency corre-
sponds to the NMR parameter O1P.

Custom

In the unlikely case that none of the above mentioned variations of suppressed spectra
matches the type of acquired data, the number and position of the suppression fre-
quencies can be specified individually.

unsuppressed spectrum

-

suppressed spectrum

|« remove, 80Hz»|
|¢——— inner, 160Hz ———»|
I« outer, 400Hz |

* Remove region around solvent

The range in Hertz (Hz) defined in this field is completely ignored for spectra analysis.
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Typically, it covers the suppression frequency itself including the nearby suppression
artefacts. Please note that a setting of 60 Hz means a region of £30 Hz around the sup-
pression frequency. Besides, each suppression frequency requires one entry, where
the left entry in the dialog is related to the suppression frequency with the lower ppm
value.

* Inner region around solvent

This region refers to the area close to the suppression frequency, that is still signifi-
cantly influenced by the suppression. Peaks within this specified range are taken into
account for the analysis, however their multiplicity and proton number is not inter-
preted.

* Quter region around solvent

Peaks within this outer region only experience minor disturbances from the suppres-
sion. For the automated spectra interpretation, these peaks are analysed with respect
to their multiplicity, however their integrated proton numbers are classified as not reli-
able.

The spectrum of Example4 has been acquired with solvent and water suppression. Infor-
mation on the position of the suppression frequencies is automatically stored in the file
solvents.f1list by the parameter set WET. Consequently, tick the option Suppression Fre-
quency File and accept the default settings for the filename, the number of suppression
frequencies and the ranges for the different regions around the solvent. After saving
these settings the information on the suppression frequencies will appear in the Analysis
Settings dialog.

(5] cme EER)

4 86

Analysis Mode

@ Single Analysis

() Baich Analysis C-/Users/sgriprocessing_lists/Screening_Compounds. bt

Expert Analysis
Expert Analysis

(&) Expert Analysis Details

Calibration File Directory
Known Impurities Edit. .
Suppression Frequency 2 defined in file: solvents f1list ‘ Edit... ‘l
Eretic Signal in Spectrum ? @ |-10 ppm

13C Decoupling ? ]

|mport Expert Settings Current Dataset | [ Browse..

Batch Control

| Current Dataset:

Abort all Current Batch®

Start Analysis ” Save ” Cancel

Reanalysing the spectrum with these settings leads to the statement ‘consistent’, spec-
trum and structure are in agreement.
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Analysis Settings
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Analysis Settings
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vi Modifying Molecular Structures

This example illustrates how to reanalyse a spectrum with a modified molecular struc-
ture.

The automated analysis of data set Example5 indicates that the provided structure is not
consistent with the experimental data.

1 ExampleS 3 1 C\Bruker\CMCa\data\CMC-assist\nmr =[O =

B T4 e e[ RN TR

FH_250611
COCI3
5.423 ppu / 3370.521 Hz
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s
»

[ppm]

Assuming that one has an alternative structure proposal in mind or has an indication
from additional experimental data, the molecular structure can be modified and the spec-
trum can be reanalysed with the newly defined molecule in order to find out if this com-
pound matches the experimental data.

The program JChemPaint, an editor for 2D molecular structures, is an integrated part of
CMC-assist that enables drawing and modifying chemical structures. Clicking on the tab
Editor within the Structure menu starts the structure editor in a separate window.

] structure.moi =l

Datei Bearbeiten Ansicht Atom Bindung Werkzeuge Vorlagen Hilfe.

ME-ERFEEE R ERE RN

=
»
I
v
w

P

&0/@/00/ O]

o

NJL
/\/\: O
cl(nj(o] [NJ[p][s] [F](cufBe] [ (1] [-1] [l I

|Atom hinzufiigen oder Element andern (Br) C24MpgOgN,S, (26 Hs implizit) VergroBerungsfaktor: 144 %
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Modifying Molecular Structures

Add a bromide in ortho position to the methoxy group of the aromatics; save the modi-
fied structure (file/save) and close the JChemPaint editor. The structure displayed with
the spectrum will be updated. Note that saving modified structures will overwrite already
existing .mol files.

& structuremor ===
Dater Bearbetten Ansicht_ Aom Eindumy_Werkiouge Voregen ite
BT
=] = == EEPEE RN
=l A
> O, [m}
T / O
= o Q
g / e
B “£—o0 o o
P 2
N,
N
cl(n (o] NJ[p] [s][F][cufe][ L) [+ [-1] [ 1=
Bindung zeichnen C21Hp50,N, S Br (25 Hs impiizit) VergroBerungsfaktor: 144 %

Whenever the molecular structure is modified, a pop up window appears, indicating that
the current spectrum assignment is based on the analysis with a different structure.

& Warning ===k

N The structure has been modified.

Most probably the current assignment information is now inconsistent

4

Reanalysing the spectrum with the modified chemical structure shows that this com-
pound matches with the experimental data.

1 EBxampleS 3 1 C:\Bruker\CMCa\data\CMC-assist\nmr o (O [
& T4 (R |23 Consistencyzok

FH_250611 g
coci3 =

6.423 ppu / 3370.521 He

eascll a

cHe13

44150 —

| ol BV

1H 1H 4H 1H 2H 3H 2H 2H 3H 6H
o - - - - - -
05 08 38 10 19 29 1818 28 6.0
T T T T
i i 4 2 topm]

26 Z4D11813 /233040 / Rev.: 01



Concentration Determination

\"/

This example explains how to determine the concentration of the compound under
investigation using an external standard of known concentration.

The concentration of the compound of interest will be calculated based on at least one
signal from the reference spectrum. In this tutorial the reference spectrum is Example5.
After choosing a suitable peak (e.g. the one at around 3.98 ppm) and integrating it, right
click on its corresponding integral and select Properties. A pop up window will appear.
Tick Calculate concentration by this integral.

[E=RECH =

1 Bomple5 3 1 CABruker\CMICo\data\ CMC-assst\nmr
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Afterwards, the down arrow on the right side of the tab Quantification offers the possibil-
ity to define the marked and integrated signal(s) as reference. Clicking the submenu
Define as Eretic Reference opens up a dialog, where the assigned proton number for
each labeled and integrated signal has to be entered as well as the exact concentration
of the reference substance (all the given information will be saved in a file called eretic).

@ Define Integrals as Eretic Reference ===
Enter Parameters:

Concentration 20.0 mmol/l

Integral Range Integral #Atoms/Peak Integ Ratio

4030 3920 3.0000 3 1.0000

Once the spectrum is defined as reference spectrum this information together with the
appropriate concentration will be indicated in the data window. Right clicking anywhere
except on an integral or multiplet provides the opportunity Toggle Concentrations to
show or hide this information.
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Concentration Determination
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In this tutorial the concentration of the compound of Example3 will be calculated. After
opening the data set Example3, specify the reference spectrum on which the concentra-
tion determination should be based. The down arrow on the right side of the tab Quanti-
fication offers the option Browse for Reference which opens a dialog that allows
browsing for the quantification reference. Please note that the full path (including
procno) to the reference spectrum is required.

& Eretic ===

An Eretic file is needed for the quantification of this specirum.
Please specify the Eretic reference file you want to use

Reference file: C-\BrukerCMCa\data\CMC-assistinmrExamples\3\pdatalieret

For quantification of the compound of interest, right click on the desired integral (e.g. the
integral around 2.66 ppm) on which the concentration determination should be based,
select Properties and tick the box for Calculate concentration by this integral. The calcu-
lated concentration will be displayed in green numbers above the selected integral(s).
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Concentration Determination

1 Bemple3 1 1 CA\Bruke\CMCa\data\CMC-assist\nmr [E=SECE =
| T4 R o e 23 consistencyiok
[mmot]

‘[rel]

836

Me0D_A01
5.075 pm / 3691162 B

@ P

3 8 1H  1H 2H

MO THH
n 5 10 n =t

X R RE RR _
é [ppm]

Z4D11813/Z33040 / Rev.: 01 29



Concentration Determination

30 Z4D11813 / Z33040 / Rev.: 01



viii Contact

Manufacturer:

Bruker BioSpin AG
Industriestrasse 26

CH-8117 Fallanden
Switzerland

Phone: +49 44 825 9111
http://www.bruker-biospin.com

NMR Hotlines
Contact our NMR service centers.

Bruker BioSpin NMR provide dedicated hotlines and service centers, so that our special-
ists can respond as quickly as possible to all your service requests, applications ques-
tions, software or technical needs.

Please select the NMR service center or hotline you wish to contact from our list avail-
able at:

http://www.bruker-biospin.com/hotlines_nmr.html
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Bruker,
your solution partner

Bruker provides a world class, market leading range of analytical
solutions for your molecular and material research needs. Our
solution-oriented approach enables us to work closely with you
to identify your specific needs and determine the best solution
package for you from our comprehensive range. Furthermore,
we offer you the opportunity to collaborate with us on new de-
velopments.

Our ongoing efforts and substantial investment in research and
development demonstrate our long term commitment to tech-
nological innovation on behalf of our customers. With 50 years of
experience in meeting the needs of the scientific community
across a range of specialist disciplines, Bruker has built a sound
rapport with professionals from the community through under-
standing specific requirements.

This cooperative relationship with our customers allows us to
provide them with effective solutions and a service of un-
matched quality.

@ Bruker Corporation

info@bruker.com
www.bruker.com

—-© Bruker Corporation Z33040
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