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1 About

1.1 This Manual

This manual is intended to be a reference guide for operators and service technicians. It
provides detailed information about the user level maintenance and service and overall
use of the Bruker device.

The figures shown in this manual are designed to be general and informative and may
not represent the specific Bruker model, component or software/firmware version you
are working with. Options and accessories may or may not be illustrated in each figure.

Carefully read all relevant chapters before working on the device!

This manual describes parts and procedures relevant to the device version it is delivered
with. For older hardware, please refer to the manual supplied at the time.

1.2 Policy Statement

It is the policy of Bruker to improve products as new techniques and components
become available. Bruker reserves the right to change specifications at any time.

Every effort has been made to avoid errors in text and figure presentation in this publica-
tion. In order to produce useful and appropriate documentation, we welcome your com-
ments on this publication. Support engineers are advised to regularly check with Bruker
for updated information.

Bruker is committed to providing customers with inventive, high quality products and ser-
vices that are environmentally sound.

1.3 Symbols and Conventions

Safety instructions in this manual are marked with symbols. The safety instructions are
introduced using indicative words which express the extent of the harzard.

In order to avoid accidents, personal injury or damage to property, always observe safety
instructions and proceed with care.

A DANGER
AN

This combination of symbol and signal word indicates an immediately hazardous sit-
uation which could result in death or serious injury unless avoided.

731979 00_004 5



This combination of symbol and signal word indicates a potentially hazardous situa-
tion which could result in death or serious injury unless avoided.

A CcAUTION
A

This combination of symbol and signal word indicates a possibly hazardous situation
which could result in minor or slight injury unless avoided.

SAFETY INSTRUCTIONS

This combination of color and signal words are used for control flow and shutdowns
in the event of an error or emergency.

This combination of color and signal word indicates a possibly hazardous situation
which could result in damage to property or the environment unless avoided.

This symbol highlights useful tips and recommendations as well as information
designed to ensure efficient and smooth operation.

6 731979_00_004



2 Introduction

2.1 General

This manual was written for Fourier 300 systems running TopSpin 3.1 and should be
used as a guide through the set up process for some experiments. The success of run-
ning the experiments in this manual is under the assumption that all parameters have
been entered in to the prosol table.

2.2 Disclaimer

This guide should only be used for its intended purpose as described in this manual. Use
of the manual for any purpose other than that for which it is intended is taken only at the
users own risk and invalidates any and all manufacturer warranties.

Some parameter values, especially power levels suggested in this manual may not be
suitable for all Fourier systems and could cause damage to the unit. Therefore only
persons trained in the operation of the a Fourier systems should operate the unit.

731979 00_004 7
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3 Safety

3.1 Introduction

In terms of safety the presence of a relatively strong magnet is what differentiates NMR
spectrometers from most other laboratory equipment. When designing an NMR
laboratory, or training personnel who will work in or around the laboratory, no other
feature is of greater significance. As long as correct procedures are adhered to, working
in the vicinity of superconductive magnets is completely safe and has no known harmful
medical side effects. Negligence however can result in serious accidents. It is important
that people working in the vicinity of the magnet fully understand the potential hazards.
Of critical importance is that people fitted with cardiac pacemakers or ferromagnetic
implants should never be allowed near the magnet.

The magnet is potentially hazardous due to:
* The large attractive force it exerts on ferromagnetic objects.

*  The large content of liquid Nitrogen and Helium.

3.2 Magnetic Safety

A Magnetic Field surrounds the magnet in all directions. This field (known as the stray
field) is invisible, hence the need to post warning signs at appropriate locations. Objects
made of ferromagnetic materials, e.g. iron, steel etc. will be attracted to the magnet. If a
ferromagnetic object is brought too close, it may suddenly be drawn into the magnet with
surprising force. This may damage the magnet, or cause personal injury to anybody in
the way!

The Fourier 300 super conducting magnet is actively shielded. The following must be
understood when working with such a shielded magnet.

e The active shielding of the super conducting coil reduces the stray magnetic field
and therefore its effect. The 5 Gauss line in the horizontal direction extends
26.5 cm around die outside of the magnet. In the vertical direction it extends about
24 cm out of the can at the middle but it does not go above the helium stacks or
below the floor.

« In spite of the active shielding, the stray magnetic field immediately adjacent to the
bore of the magnet is very high and the attractive forces on ferromagnetic objects
are very strong!

731979 00_004 9



3.3 Cryogenic Safety

The magnet contains relatively large quantities of liquid helium and nitrogen. These
liquids, referred to as cryogens, serve to keep the magnet core at a very low
temperature.

Because of the very low temperatures involved, gloves, a long sleeved shirt or lab
coat and safety goggles should always be worn when handling cryogens. Direct
contact with these liquids can cause frostbite. The system manager should regularly
check and make sure that evaporating gases are free to escape from the magnet, i.e.
the release valves must not be blocked. Do not attempt to refill the magnet with helium
or nitrogen unless you have been trained in the correct procedure.

3.3.1 What Is A Quench?

A magnet quench is the spontaneous breakdown of superconductivity in a partially or
fully energized magnet. The stored field energy is transformed into heat, leading to a fast
evaporation of liquid helium. During a quench, an extremely large quantity ,~40 m3
(1,400 ft3) of helium gas is produced within a short time.

Helium and nitrogen are non-toxic gases. However, because of a possible magnet
guench, where upon the room may suddenly fill with evaporated gases causing
potential danger of suffocation. Adequate ventilation must always be provided and it is
recommended that any person should leave the room.

3.4 Emergency Planning

Due to the strong magnetic fields and presence of cryogens when using NMR systems,
it is important to define and communicate what to do in case of problems or an
emergency. An Emergency Plan can be defined as a documented set of instructions on
what to do if something goes wrong. Emergency Plans are often de- fined as part of the
Standard Operating Procedures (SOP), or as a stand-alone document. In any case
every NMR laboratory should have an Emergency Plan in effect in case of problems or
emergencies.

As every organization has its own policies and procedures, as well as varying laboratory
layouts, an Emergency Plan should be individually defined for each laboratory as
appropriate. Upon request Bruker can provide useful information on emergency
planning.

10 731979_00_004



3.5 Fire Department Notification

A CAUTION

It is recommended that the magnet operator introduce the fire department and/or
A local authorities to the magnet site. It is important that these organizations be
informed of the potential risks of the magnet system, i.e. that much of the magnetic
rescue equipment (oxygen-cylinders, fire extinguishers, axes etc.) can be hazardous
close to the magnet system. On the other side, their expertise and experience can be
invaluable in creating an Emergency plan

« Within a NMR laboratory CO2 magnetic fire extinguishers must NOT be used.
Breathing equipment which uses oxygen tanks made out of magnetic material can
be life threatening when used close to a magnet system which still has a magnetic
field present.

* Helium gas escaping from the system must not be mistaken for smoke. Instruct the
fire department and technical service not to extinguish the magnet system with
water. The outlet valves could freeze over and generate excess pressure within the
system.

« NMR laboratory windows which are accessible during an emergency must be
clearly marked with warning signs, visible from the outside.

3.6 Earthquake Safety

In regions where there is a potential risk of earthquakes, additional measures must be
taken to reduce the chance of personal or property damage through movement or
tipping of the magnet.

Many countries or regions have documented regulations, including building codes,
regarding earthquakes. Before installing a magnet system, it is highly advisable that you
check with local authorities on whether your area is prone to earthquakes and if there
are any regulations in effect.

If your area is regarded as an earthquake area there are several shock absorbing
measures or riggings available to reduce the likelihood of damage during an earthquake.
Please contact Bruker for more information on earthquake securing equipment.

3.7 Country-Specific Safety Regulations

In addition to the above safety precautions, any country-specific safety regulations for
operating NMR systems must be fulfilled. These may include, for example, regulations
on:

»  Facilities of a controlled access area around the magnet.

*  Working conditions at computer stations.

731979 00_004 11
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4  Spectrometer Basics

4.1 Fourier Connection Overview
o *
1 | PC/Ethernet (83025) to Shim Cail 9 | H15200 BACS2LT CPL (HZ16796) to Sample
Changer

2 | H15200 BACS2LT CPL (HZ16796) to Sample | 10 | Z111650 (H2) PH DUL 300S1 C-H-D-05 Z ES
Changer (HZ03617) to Probe

3 | Z111650 (Thermo) PH DUL 300S1 C-H-D-05 Z | 11 | 230 V/AC (3000) to Mains Supply
ES (W110125) to Probe

4 | 7111650 (Heater) PH DUL 300S1 C-H-D-05 Z | 12 | Z111650 (13C) PH DUL 300S1 C-H-D-05 Z ES
ES (W110117) to Probe (Z100371) to Probe with Filter (E1451430)

5 | Z111650 (Air) PH DUL 300S1 C-H-D-05 Z ES | 13 | Z49734.1 Shim Coil BOSS1 S1 Plug (2101089)
(45964) to Probe to Shim Coil

6 | Z100601 (Lift) Magnet System 300/54 US LH | 14 | 2100601 (Helium) Magnet System 300/54 US
(HZ12223) to Magnet System LH (HZ12223) to Magnet System

7 | Z100601 (Spin) Magnet System 300/54 US LH | 15 | Z100601 (Sample) Magnet System 300/54 US
(HZ12223) to Magnet System LH (HZ12223) to Magnet System

8 | H15200 BACS2LT CPL (HZ16796) to Sample | 16 | 2111650 (1H) PH DUL 300S1 C-H-D-05 Z ES
Changer and Nitrogen (45901) (Z10057) to Probe with Filter (E1451420)

17 | Z111650 (Gradient) PH DUL 300S1 C-H-D-05
Z ES (W1209903) to Probe

Figure 4.1 Fourier Connection Overview

731979 00_004
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Spectrometer Basics

4.2 Sample Preparation

¢ Use medium to high quality, clean and dry sample tubes
« Always filter the sample solution

e Always use the same sample volume or solution height

* Filling volume of a 5 mm tubes is 0.6 ml or 5 cm

« Use the sample depth gauge to adjust the sample depth
* The sample tube should sit tightly inside the spinner

* Wipe the sample tube clean before inserting into magnet
e Turn on lift air to insert the sample into the magnet

4.3 Inserting the Sample with Spinner into the Magnet

The raising and lowering of the sample is controlled by a stream of pressurized air. The
BST is designed not to enable the LIFT if the magnet bore is plugged. Furthermore,
make sure that the air flow is present (it is quite audible) before placing a sample onto
the top of the bore.

spinner

] / | depth
- | gauge @
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Spectrometer Basics

To insert the sample with spinner into the magnet use the following procedure:
1. If present, remove the BST cap from the top of the magnet bore

2. Activate the LIFT. A flow of air will be heard and if a sample is already in the
magnet it will be raised and suspended on a cushion of air at the top of the magnet
bore.

3. Remove the old sample and place the new sample onto the air cushion

4. Turn off the LIFT. The sample will gently drop into the magnet and will settle at a
precise position within the probe. You should be able to hear a clicking sound.

4.4 Spinning the Sample

A second function of pressurized air is to enable the sample to rotate. The spinning of
the sample serves to “even-out” some of the inhomogeneities that may exist in the
magnetic field at the center of the magnet.

off for experiments such as T1 and all 2D’s, to reduce unwanted artifacts from spinning

n NOTE: A suggested spin rate of 20 Hz is used to spin the sample. The spinner is turned
the sample.

4.5 Locking the Sample

Open up the lock display. This is a window in which the lock trace appears.

The most convenient way to lock is to use the Lock button in the Topspin menu bar in the
the ‘Acquire’ tab or type lock in the command line. To start the lock-in procedure, select
the appropriate solvent from the menu. Alternatively, enter the solvent name together
with the lock command, e.g., lock cdcl3. During lock-in, several parameters such as the
lock power, the field value, and the frequency shift for the solvent are set according to
the values in the ‘edlock’ table. This table can be edited using the command edlock.
Note that the lock power listed in this table is the level used after the sample has been
locked. The field-shift mode is then selected and autolock is activated. Once lock-in is
achieved, the lock gain is set so that the lock signal is visible in the lock window. At this
point the message “lock: finished” appears in the status line at the bottom of the window.

The lock-phase adjustment by monitoring the sweep wiggles (i.e., while the field is not
locked but the sweep is turned on) is recommended because autolock may fail. If the
original phase is reasonably close to the correct value, lock-in can be achieved and the
phase can be adjusted using the lock to maximize the level. Note that the lock phase for
the probe is stored in the edlock table. If the signal oscillates due to saturation then the
lock power can be reduced manually after lockin.

and the probehead. Any value changes in the edlock table should only be done by

n NOTE: The appropriate lock power level depends on the lock solvent, the field value,
experts.
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Spectrometer Basics

4.6 Shimming the Sample

The following is intended to be a practical guide for adjusting the room temperature shim
system. The purpose of shimming is to maximize the magnetic field homogneity, which
depends somewhat on probehead and sample geometry. In general, it is necessary to
shim the magnetic field to correct for any magnet drifts, especially after the magnet has
been energized. This may requires to shim the on-axis and possible the off-axis shims.
After a sample change, usually only the on-axis shims have to be adjusted.

Optimal shim settings may vary from samples and solvents; however, provided the
sample has been adjusted to the correct depth and the solvent volume is the same for all
samples, the shim values for a sample will be fairly reproducible. Thus, shimming time
can be greatly reduced if a good shim setting is stored as a shim file on the computer.
When necessary, the shim file can be read in and then final adjustments can be made to
these shim values to correct for system drifts, and to account for the geometry of the
particular sample being used.

The shim system consists of a number of shim coils arranged in the room temperature
bore of the magnet. During shimming, the currents in these shim coils are adjusted so
that the small magnetic field gradients produced cancel the residual inhomogeneity of
the main magnetic field (HO) as completely as possible.

The Fourier shim system has 20 room temperature shims:
6 on-axis shims (Z, z2, 78, 7%, 7°, 26)
14 off-axis shims (X, XZ, XZ2, Y, YZ, YZ?, XY, XYZ, X?-Y2, (X?-Y?)z, X3, XZ8, Y3, YZ3)

4.6.1 Shimming using Gradshim

In gradient shimming (gradshim) pulse field gradients are used to automatically shim the
on-axis shims (preferably with sample rotation). This feature can be used in automation
as well as in manual mode within Topspin (Acquire -> Shim) and takes only a few
minutes. It can be done with any deuterated solvent as long as a single strong signal is
present in the sample and as long as the sample is locked. The gradient shimming
feature will be set up with the initial setup of the spectrometer.

4.6.2 Shimming on the Lock Signal

When the spectrometer is locked, the vertical offset of the lock trace on the graphics
display corresponds to the amplitude of the lock substance signal, assuming constant
lock DC, gain, correct phase and power levels. The lock level, then, serves as useful
guide for basic shim adjustment. The goal in shimming on the lock signal is to adjust the
shims so that the lock trace appears as high on the graphics display as possible. This
lock level corresponds to the highest possible lock substance signal amplitude.

4.6.3 Shimming on the FID (Free Induction Decay)

The shape of the FID, and especially the beginning of the FID, indicates the shape of the
transformed signal line, while the length of the FID tail is important to the overall
resolution. For good line shape and high resolution, the shim controls must be adjusted
so that the FID envelope is truly exponential with the longest possible decay time.
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Spectrometer Basics

4.7 Optimizing Resolution and Lineshape

The standard sample for measuring the proton lineshape and resolution specifications
is, 3% CHCL3 in Acetone-d6.

For measuring the 13C resolution and lineshape test the standard sample ASTM (60%
Dioxane in 40% C6D6) sample may be used.

For both tests the line shape is measured at 50%, 055% and 0.11% of the peak. The
Bruker standard parameter sets to use for this tests are PRORESOL and C13RESOL.

The figures below are illustrating the influence of the On-axis shims on the lineshape.

P 4..|:|:|1.|.:t1" | upnf Adjust 2 and ' l
‘ i n}:. ||
Tmstiel Specium Final Spacaum
Spectraom before Adieroment Adfusied tkim{z) A Adfusred Sperirum
Z

JU L
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Spectrometer Basics

4.8 Observations
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5 1-D Proton Experiment

5.1 Sample

30mg Menthyl Anthranilate in DMSO-d6

s

5.2 1-D Proton Experiment

521 Introduction

Section 5.2 describes the acquisition and processing of a one-dimensional 1H NMR
spectrum using the standard Bruker parameter set PROTON. The pulse sequence zg30,
showing in the figure below, consists of the recycling delay, the radio-frequency (RF)
pulse, and the acquisition time during which the signal is recorded. The pulse angle is
shown to be 30°. The two parameters, D1 and P1, correspond to the length of the
relaxation delay, and the length of the 30° RF pulse, respectively.

2930
'

I P I l”' Ty
L
The time intervals depicted in the pulse sequence diagrams are not drawn to scale. For
example, d1 is typically a few seconds while p1 is typically a few microseconds in length.
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1-D Proton Experiment

5.2.2

Experiment Setup

20

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

| J Start Acquire Process Analyse Publish View Manage @

|| Create Dataset|| | 4l Find Dataset| "\ Open Dataset | - Paste Dataset| || Read Pars.

2. Select | | Create Dataset by clicking on it.

3. Enter the following information in to the ‘New’ window.

Prepare for a new experiment by creating a new data set and

initializing its NMR. parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME |proton_exp
EXPNO 1
PROCNO 1
) Use current parameters
© Experiment PROTON
(~) Options
Set solvent:

) Execute "getprosol”
) Keep parameters: p 1. 01, PLW1 - 3

DIR Chpzdata
[[] Show new dataset in new window

Receivers (1.2, ._16)

1D-Proton experiment
30mg Mentyl Anthranilate in DMSO-dB

’ OK H Cancel ” More Info... ” Help ]

The directory (DIR) is specific to how the data are stored and therefore may show
different entries as the one in the figure above. Click on the down arrow button to
browse for a specific directory.

4. Click on .

5. Click on the ‘Acquire’ tab in the TopSpin menu bar.
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1-D Proton Experiment

\:’J Start Acquire Process Analyse Publish View  Manage @
‘B Samplew |'ﬂ;ockf‘ d& spin~ | € shime || £ Prosol+ |- Gainw || [® Go+ | Options+ |

6. Select | Sample | by clicking on it.

Turn on sample lift air (ej)
Turn off sample lift air (ij)

Control sample temperature (edte)

7. Select ‘ej’ by clicking on it.

Wait till the sample lift air is turned on and remove any sample which may have been in
the magnet.

8. Place the sample on to the top of the magnet.

9. Select |'|i Sample = | by clicking on it.

Turn on sample lift air (ej)
Turn off sample lift air (ij)

Control sample temperature (edte)

10. Select ‘ij’ by clicking on it.

Wait till the sample is lowered down in to the probe and the lift air is turned off. A
clicking sound may be heard.

11. Select | HE | ock by clicking on it.
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1-D Proton Experiment

| ~ Sovent | Description |
Acetone acetone-de
CeD6 benzene-d6
C6DE6+Dioxane  ASTM Sample
CDCI3 chioroform-d

D20 deuteriumoxide

EtOD ethanol-d6

H20+D20 00%H20 and 10%D20
MeOD methanol-d4

Tol toluene-dé

12. Select ‘DMSQ’ by clicking on it.

13. Select | 4k Spin's | by clicking on it.

Turn sample rotation on (ro on)
Turn sample rotation off (ro off)

Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

14. Select ‘ro on’ by clicking on it.
15. Select | = Shim-;§¢§| by clicking on it.

16. Select  £¥ Prasol by clicking on it.

n NOTE: This will load the pulse width and power levels in to the parameter set.

5.2.3 Acquisition

1. Select | li= Gain'w | by clicking on it.

2. Select | 3> Go'w | by clicking on it.

ﬂ The experiment will take ~2 Minutes, using the default number of 16 scans.
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5.24 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

i :J Start Acquire  Process Analyse Publish View  Manage @
| I Proc. Spectrum = H A@Adiusi Phase = || /g*\ Calib. Axis = H ?ﬁﬁ Pick Peaks = H f Integrate = HAgvancedv \

2. Clickon | L Prog. Spectrums |

This executes a processing program including commands such as an exponential
window function ‘em’, Fourier transformation ‘ft’, an automatic phase correction ‘apk’
and a baseline correction ‘abs’. Other options are available by clicking on the down
arrow inside the ‘Proc. Spectrum’ button.

Bl ains E@@]

| Spectrum | procpars | AcquPars | Title | PuiseProg | Peals | integrats | sampie | structure | Piot | Fid | Acqul

10-Profor expeniment
30 mg Menihy! Anthranilate in DMS0-d6

200 300 400 [*1e86]

100

[+]

3. Expand the spectrum to include all peaks.
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1-D Proton Experiment

2 proton exp 1 1 C:\Data E@@]

| Spectrum | procPars | AcquPars | Tite | PuiseProg | Peaks | integrais | sample | structure | piot | Fig | Acqu

10-Profon experiment L
30 mg Menihyt Anthraniiate in DMSO-d

T T
300 400 [*1e6]

T
200

T
100

A A LMMM L_

8 & 4 2 [ppm]

4. Click on ‘ _|' Integrate = -

This enters the manual Integration mode. Other options are available by clicking on the
down arrow inside the ‘Integrate’ button.

5. Set the cursor line, starting at the left of the spectrum, to the left of the first peak to be
integrated, click the left mouse button and drag the cursor line to the right of the peak,
then release the mouse button.
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2 proton exp 1 1 CA\Data E@@]
| ar Tt T n o fe #|2E e an I R2/2¢X=(3 T ¢)Xa
1D-Frotan experiment [ g
30 mg Mentind Anthranilate In DMSC-dE o
Mouze [Sensitivity: 1.0 I~
7.60 ppu |/ 2282.52 He B
Sun = (0, 0000 r
DEFINE FEGION MODE r
Defing: Drag using left mouse button Fug
Return: Left-click highlighted icon —8
[ b=
C&
g
A i L s
T T T T T T T T T T T T T 3
8 [ 4 2 [ppm]
6. Repeat step 5 for the remainder of the peaks.
2 proton_exp 1 1 Ci\Data =
|ap Td P olfhfoe 2E=anian N %2/22X=+T$Xa,,
10-Profon expanment § )
30 mg Menthyt Anthraniiale in OM50-dE L &,
Mousze Sensitivity: 1.0 [~
0.16 ppw / 47.16 Hz [
Sum = 24,9516 F
DEFINE REGION MODE B
Define: Drag using left mouse button r &
Return: Left-click highlighted icon 8
I o
&
L8
{ e 0 "
I~ L
k=4 f=3 00 bl 00 ey
b= 0 bl sy bl 0| -
=4 =3 k=4 [+ o L]
ol @ S L @ i L
: JFL 'L ; J'L | J°L — J"’L J"T -
8 [} 4 2 [ppm]

7. Click on @ to save the integration regions.
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1-D Proton Experiment

5.25 Plotting

1. Expand the spectrum (all peaks in display).
2. Click on @ .
3. Type the following F1 [ppm] values:

From=28.2
To=0.2

dl

‘p exactzoom

Please enter the exact coordinates
of the desired expansion

. F1[ppm}
From 8.2
To 0.9

| ok || cancel |

4, Click on .

5. Click on the ‘Publish’ tab in the TopSpin Menu bar.

|:_J Start Acquire  Process Analyse Publish View  Manage @
\"Icopy | & Print+ | L Plot Layout~ | <& PDF < | %E-Mail

6. Click on | L_pjot Layout
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1-D Proton Experiment

1 Menthyl_anthranilate 1 1 C:\Data EE@}
| spectrum | Procears | Acquears | Titie | PuiseProg | Peaks | integrais | sample | structure Piot | Fig | Acqul '
=]
Layout: E]
+10_H.xwp
Print: E] Henthyl anthranilate

Default Printer
Paper: Letter

View:

Limts: {4 R E

rpand)

Display:
vy (0 Q[

o) [uEd Hm, ErE

T T T T T T T T T T T T T T T T
B0 75 7O A5 60 55 50 45 40 35 30 25 20 1.5 10  ppm

LN | TR

gERRIEENFE

If desired, any changes can be administered by using the tools on the left side of the
display.

7. Click on in the Print section on the left side of the display.

Print [\ |
Set target printer__
Multi-print...

Page setup...

| Split page setting. ..

8. Select ‘Print’ by clicking in it.
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1-D Proton Experiment

5.3 Observations
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6.1

2-D Homonuclear Experiments

Sample

6.2

A sample of 30mg Menthyl Anthranilate in DMSO-d6 is used for all experiments in this

chapter.

2-D Gradient COSY Experiment

6.2.1

Introduction

731979 00_004

The COSY experiment relies on the J-coupling to provide spin-spin correlation, and
whose cross peaks indicate which 1H's are close to which other 1H's through the bonds
of the molecule. Typically proton which are up 3 bonds away can be observed.

The signals acquired with one of these experiments have absorptive and dispersive line
shape contributions in both F1 and F2 dimensions. This means that it is impossible to
phase the spectrum with all peaks purely absorptive, and, as a consequence, the
spectrum must be displayed in magnitude mode. A typical spectral resolution of 3 Hz/pt
is sufficient for resolving large scalar couplings. In order to resolve small J-couplings fine
digital resolution is required, which significantly increases the experimental time. In
general, the DQF-COSY experiment is recommended if a higher resolution is desired.

Using pulsed field gradients (PFG), the coherence pathway selection and the axial peak
suppression can be achieved with only one scan per time increment. Thus, if enough
substance is available, a typical gradient COSY experiment with 128 time increments
can be recorded in 5 Minutes.

Section 6.2.3 describes the acquisition and processing of a two-dimensional 1H gradient
COSY. The standard Bruker parameter set is COSYGPSW and includes the pulse
sequence cosygpqf shown in the figure below. It consists of the relaxation delay, two
radio frequency (RF) pulses, separated by the increment delay DO and the acquisition
time during which the signal is recorded. Both pulses have a 90° angle. Two gradient
pulses are applied before and after the second pulse in the sequence. Purge pulses are
applied before d1.
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2-D Homonuclear Experiments

The time intervals depicted in the pulse sequence diagrams are not drawn to scale. For
example, d1 is typically a few seconds while p1l is typically a few microseconds in length.

6.2.2 Preparation Experiment
Proton

1. Run a 1D Proton spectrum, following the instructions in Chapter 5, 1-D
experiment, Paragraph 5.2.2 Experiment setup through 5.2.4 Processing.

[ESEIEN

1 Acquisition finished; Ci/Data/proton_exp/1/pdata/l
| specirum | ProcPars | AcuPars | Title [ PuiseProg | Peaks | Integrals | sample [ structure [ piot | Fid [ Acqu]

[*1e6]

10-Praton expeniment
30 mo Menthy! Anihraniiate in DMSO0-0E

T
300

T
200

T
100

AT —

0 [ppm]

6.2.3 Setting Up The 2-D COSY Experiment

1. Click on the ‘Start’ tab in the TopSpin Menu bar

View Manage @

Analyse Publish
. Paste Dataset || Read Pars.

i J Start Acquire Process
Create Dataset !:ﬂ Find Dataset __j} Open Dataset

2. Select | | Create Dataset by clicking on it
3. Enter the following information in to the ‘New’ window

731979_00_004
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2-D Homonuclear Experiments

731979 00_004

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME \cosy_exp
EXPNO I
PROCNO 1

) Use current parameters
@ Experiment |COSYGPSW | Select

(~) Options

Set solvent:

) Execute "getprosol”

) Keep parameters: :F‘ 1,01, PLW 1 v_:

DIR |c:\Data -
[[] Show new dataset in new window

Receivers (1.2, .._16) 1

2-D COSY experiment

TITLE 30 mg Menthyl Antranilate in DMSO d-6

l Ok ” Cancel ” More Info... ” Help I

The directory (DIR) is specific to how the data are stored and therefore may show
different entries as the one in the figure above. Click on the down arrow button to
browse for a specific directory.

4. Click on .

5. Click on the ‘Acquire’ tab in the TopSpin menu bar.

| Stat Acquire Process Analyse  Publish View Manage &
|8 samplew Hﬁ;ockﬂ& spinv | & shim || ¥ Prosol+ ||

I SetLimits| [ 5= Gain || B> Gow || Options |

by clicking on it.

6. Select |m
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2-D Homonuclear Experiments

Turn sample rotation on (ro on)
Turn sample rotation off (ro off)

Change sample rotation rate (ro)

MAS Prneumatic Unit (masdisp)

7. Select 'ro off’ by clicking on it.

2-D experiments should always be run without rotation.

8. Select  &¥ Prosol by clicking on it.

This will load the pulse width and power levels in to the parameter set.

9. Select {1 SeiLimits by clicking on it.

b @p setlimits @ .

Close this dialog box after setting frequencies.

&% 1. Open 1D dataset from Browser.

2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

.

10. To open the 1D Proton spectrum, right click on the dataset name in the browser
window (e.g. proton_exp 1) and select ‘Display’ or click and hold the left mouse button
for dragging the 1D Proton dataset in to the spectrum window.

11. Expand the spectrum to display all peaks, leaving ca. 0.2 ppm of baseline on either
side of the spectrum.
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1 proton_exp 1 1 C:\Data =

| spectrum | procpars | AcquPars | Title | PuiseProg | Peats | integrals | sample | structure | piot | Fia | Acqu)

Lk lll I A MAAJ\I |

f0-Profon sxperiment (g
30 mo Menitw! Anthranilate in DMSO-06 L s
[ b=d

re

i b=

r&

L8

J‘ M MUU L | o

T
g8 6 4 2 ppm]

12. Click on to assign the new limit.

6; setlimits . :

1H spectral limits copied for F1 and F2 dimensions.

SW: 10.1664 ppm
O1P: 4.082 ppm

13. Click on §

The display changes back to the 2-D data set.
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2-D Homonuclear Experiments

6.2.4 Acquisition

1. Select | [ gain;g,;:‘ by clicking on it.

2. Select | > Go = | by clicking on it.

The experiment will take ~5 Minutes, using the default number of 1 scan and 128
increments.

6.2.5 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

|©  start Acquire Process  Analyse Publish  View Manage &

‘ A Proc. Spectrum = H ’\@/ Adjust Phase = H ;’,‘,i\ Calib. Axis = |i fﬁf( Pick Peaks + H J' Integrate = \‘Agvanced - |

2. Select | N Proc. Spectrumf@q‘ by clicking on it.

& apkad =

Spectrum has no imaginary part:
MC2[F1]=QF

PH_mod[F1]=mc.

Could not phase real spectrum

Close || Detalls...

above, pops up in case of a magnitude 2D experiment and the apk2d option is enabled.

ﬂ This executes a standard processing program proc2. The message shown in the figure
To configure the processing program follow the steps below.

3. Click on the down arrow inside the | I Proc. Spectrum= | button.
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Configure Standard Processing (proc2d)

Process F2+F1 Axis (xib)
Process Only F2 Axis (x12)
Process Only F1 Axis (xf1)

Symmetrize Spectrum (sym)

Start Automation AU Program (xaup)

4. Select ‘Configure Standard Processing’ by clicking on it.

T
& proczd [=£3
Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum’ button.

Fourier Transform (xfb)
Auto - Phasing (apk2d) [E
Auto - Baseline Correction [F2] (abs2)
Auto - Baseline Correction [F1] (abs1)
Plot (autoplot) [ LAYOUT = +2D hom.xwp -
| Warn if processed data exist
| save || Execute || cancel
1 Acquisition finished: C:/Data/ pratan_exp/2/ pdatarl (o[ =
J Spectrum | ProcParslAcunars |Trlte I PulseProg | Peaksl mlegratsl Sample | Slruclurel Prnll Fid I Acqu‘ ‘
O
M A
2D-gradient COSY experiment F E
30 mg Menthy! Anihraniiate In DMS0-dE &
L o

% mp
[ Y
5
gr B
%
i
2,

J . Do i
-«

? %R e I
[—

T T T T T T T T T T T
g -] 4 2 F2 [ppm]
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2-D Homonuclear Experiments

6.2.6

Plotting

36

1. Use the % buttons to adjust for a suitable contour level.
2. Type .Is or click on "ﬁél to save the contour levels to disk.
3. Click on the ‘Publish’ tab in the TopSpin Menu bar.

Icopy | & Print+ | - Plot Layout+ | < PDF | %E-Mail

‘ || stat Acquire Process Analyse = Publish ~ View Manage &)

1 MAS1 CAData - =N
| spectrum | procpars | Acquears | Title | Puiseprog | Peaks | integrals | sampie | structure| Piot | Fia | Acqu]
: =
Layout: E]
+/2D_hom.xwp
Print: E]

Default Printer
Paper: Letter

View:

Lmts: ¢ R
T T Eupand
Display: @k G—k
ad 1

Click here to insert new elements

Standard MNMR

2] |4iE,

If desired, any changes can be administered by using the tools on the left side of the
display.

5. Click on in the Print section on the left side of the display.
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2-D Homonuclear Experiments

Print._. D}
Set target printer._.
Multi-print...

Page setup...
Split page setting. ..

6. Select ‘Print’ by clicking in it.
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6.3 Observations
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2-D Homonuclear Experiments

6.4 2-D Gradient NOESY Experiment

6.4.1 Introduction

NOESY (Nuclear Overhauser Effect SpectroscopY) is a 2D spectroscopy method used
to identify spins undergoing cross-relaxation and to measure the cross-relaxation rates.
Most commonly, NOESY is used as a homonuclear 1H technique. In NOESY, direct
dipolar couplings provide the primary means of cross-relaxation, and so spins
undergoing cross-relaxation are those which are close to one another in space. Thus,
the cross peaks of a NOESY spectrum indicate which protons are close to each other in
space. This can be distinguished from COSY, for example, which relies on J-coupling to
provide spin-spin correlation, and whose cross peaks indicate which 1H's are close to
which other 1H's through the bonds of the molecule.

The basic NOESY sequence consists of three p/2 pulses. The first pulse creates
transverse spin magnetization. This precesses during the evolution time t1, which is
incremented during the course of the 2D experiment. The second pulse produces
longitudinal magnetization equal to the transverse magnetization component orthogonal
to the pulse direction. Thus, the basic idea is to produce an initial situation for the mixing
period d8. Note that, for the basic NOESY experiment, d8 is kept constant throughout
the 2D experiment. The third pulse creates transverse magnetization from the remaining
longitudinal magnetization. Acquisition begins immediately following the third pulse, and
the transverse magnetization is observed as a function of the time t2. The NOESY
spectrum is generated by a 2D Fourier transform with respect to t1 and t2.

Axial peaks, which originate from magnetization that has relaxed during tm, can be
suppressed using the appropriate phase cycling.

NOESY spectra can be obtained in 2D absorption mode. Occasionally, COSY-type
artifacts appear in the NOESY spectrum; however, these are easy to identify by their
anti-phase multiplet structure.

Section 6.4.3 describes the acquisition and processing of a two-dimensional 1H phase
sensitive NOESY. The standard Bruker parameter set is NOESYGPPHSW and includes
the pulse sequence noesygpph shown in the figure below. It consists of the relaxation
delay, three radio-frequency (RF) pulses, separated by the increment delay DO between
the first and second pulse, a mixing time D8 between the second and third pulse and the
acquisition time during which the signal is recorded. All three pulses are of 900,

noesygpph

4

S SRR [ (T

& 11

& Ap

Gl G2

The time intervals depicted in the pulse sequence diagrams are not drawn to scale. For
example, d1 is typically a few seconds while p1 is typically a few microseconds in length.
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6.4.2 Preparation Experiment

1. Run a 1D Proton spectrum, following the instructions in Chapter 5, 1-D Proton
experiment, Paragraph 5.2.2 Experiment setup through 5.2.4 Processing.

[N

1 Acquisition finished: C/Data/proton_exp/1/pdatarl
| spectrum | procPars [ Acqupars [ Title [ PulseProg | Peaks | integrais | sample | structure | ot Fia | Acqul

[*1e6]

10-Praton experiment
30 mg Manttw! Anthranitate in DMSO-dE

T
300

T
200

T
100

T

0 [ppm]

6.4.3 Setting Up The 2-D NOESY Experiment

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

i _J Start =~ Acquire  Process  Analyse Publish View  Manage @

Create Dataset 'é} Find Dataset || '_/ Open Dataset | Paste Dataset |_j Read Pars.

2. Select | | Create Dataset by clicking on it.
3. Enter the following information in to the ‘New’ window.

731979_00_004
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Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME [noesy_exp)
EXPNO 1
PROCNO 1

) Use current parameters

© Experiment NOESYGPPHSW [ setect
(~) Options
Set solvent: |pmso -

) Execute "getprosol”
) Keep parameters: |P1,01, PLW 1 v

DIR |cData -
[[] Show new dataset in new window

Receivers (1.2, . 16) [1

2-D phase sensitive gradient NOESY experiment

TITLE 30mg Menthyl Antranilate in DMSO-d6

l Ok ” Cancel ” More Info... ” Help I

The directory (DIR) is specific to how the data are stored and therefore may show
different entries as the one in the figure above. Click on the down arrow button to
browse for a specific directory.

4. Click on .

5. Click on the ‘Acquire’ tab in the TopSpin menu bar.

| Stat Acquire Process Analyse  Publish View Manage &

6. Select HL Spin%” by clicking on it.
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2-D Homonuclear Experiments

Turn sample rotation on (ro on)
Turn sample rotation off (ro off)

Change sample rotation rate (ro)

MAS Prneumatic Unit (masdisp)

7. Select 'ro off’ by clicking on it.

2-D experiments should always be run without rotation.

8. Select  &¥ Prosol by clicking on it.

This will load the pulse width and power levels in to the parameter set.

9. Select {1 SeiLimits by clicking on it.

b @p setlimits @ .

Close this dialog box after setting frequencies.

&% 1. Open 1D dataset from Browser.

2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

.

10. To open the 1D Proton spectrum, right click on the dataset name in the browser
window (e.g. proton_exp 1) and select ‘Display’ or click and hold the left mouse button
for dragging the 1D Proton dataset in to the spectrum window.

11. Expand the spectrum to display all peaks, leaving ca. 0.2 ppm of baseline on either
side of the spectrum.
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1 proton_exp 1 1 C:\Data =

| spectrum | procpars | Acquars | Title | PulseProg | Peaks | integrais | sample | structure | 2iot | Fid | Acqul

|

f0-Profon sxperiment
30 mo Menitw! Anthranilate in DMSO-06

[*1e6]

T T
200 300

T
100

T . T T : T . . : : T T T . T T
g8 6 4 2 ppm]

12. Click on to assign the new limit.

6; setlimits IE] .

1H spectral limits copied for F1 and F2 dimensions.
|

SW: 10.1664 ppm

O1P: 4.082 ppm

13. Click on §

n This will load the pulse width and power levels in to the parameter set.

N14. Select the ‘AcquPars’ tab by clicking on it.
15. Click on J_L| to display the pulse program parameters.
16. Make the following change.

D8 [sec] 0.450 Mixing time

17. Select the ‘Spectrum’ tab by clicking on it.
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6.4.4 Acquisition

1. Select | [ ﬁain?'g:‘ by clicking on it.

2. Select | > Go = | by clicking on it.

The experiment will take ~50 Minutes, using the default number of 4 scans and 256
increments.

6.4.5 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

£ Start  Acquire = Process = Analyse Publish View  Manage @
‘ A Proc. Spectrum = H ’\@/ Adjust Phase = H ;f,i\ Calib. Axis = || fﬁf( Pick Peaks + H J' Integrate = HAgvanced - |

2. Select | N Proc. Spectrum;g_v_gg‘ by clicking on it.

This executes a standard processing program proc2. To configure this program or
select other options, click on the down arrow inside the ‘Proc. Spectrum’ button.

2 Oct08-2010-nmrsu 17 1 ChiconNMR\nmIsu E@@]
| spectrum [ rocpars | Acqupars | Titie | PuiseProg | Peaks | integrais | sampie | structure | Piot | Fic | Acqul

SR B B

NOESYGEPPHSW DMSO ClconNMR nmrsu 1 L

B
BT
2%

< %] i ] ID
L]
'
1 o e
% i E lqﬁ L] :|
- i1 4
- ] ‘o : 1 | o
] il
U T T T T T T T T T \l T T T T T T T
8 ] 4 2 F2 [ppm]
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6.4.6 Plotting

1. Use the % buttons to adjust for a suitable contour level.
2. Type .Is or click on ;ﬁél to save the contour levels to disk.
3. Click on the ‘Publish’ tab in the TopSpin Menu bar.

"I Copy | & Printw | l-/Plot Layoutw | <5 PDF+ || % E-Mail

‘ || stat Acquire Process Analyse  Publish ~ View Manage @&

1 MA 61 C\Data =il O i&}
| spectrum | procpars | Acquears | Title | Puiseprog | Peaks | integrals | sampie | structure| Piot | Fia | Acqul
)
Layout: E]
+20_hom.xwp
Print (2] s mmmoessee
Default Printer
Paper: Letter I[‘
L A
View: 1
2
Lmits: ¢ R E ; 1 ; w
R anas S o Al S| i § g ﬁ E :;_.“
1 i o g -
Dispay: (| @)\ i o & Lok
Zoom™ Eoom 1 u
FroE
i i
: ! g
Click here ta insert new elements: 1 ; oo Ly
H
Standard NMR H r
= i S
2. ] |4iE,] Y i =
AT ) i B
2 E 1 =
b =
! #
[l fa ?
e =] = o
9 B T [ 5 El E) 2 1 o ppmn 3

n If desired, any changes can be administered by using the tools on the left side of the
display.

5. Click on in the Print section on the left side of the display.
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Print__. I:}
Set target printer.._.
Multi-print...

Page setup...
Split page setting...

6. Select ‘Print’ by clicking in it.

46 Z31979_00_004



2-D Homonuclear Experiments

6.5 Observations
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6.6 2-D Phase Sensitive TOCSY Experiment

6.6.1 Introduction

TOCSY (TOtal Correlation SpectroscopY) provides a different mechanism of coherence
transfer than COSY for 2D correlation spectroscopy in liquids. In TOCSY, cross peaks
are generated between all members of a coupled spin network. An advantage is that
pure absorption mode spectra with positive intensity peaks are created. In traditional
COSY, cross peaks have zero integrated intensity and the coherence transfer is
restricted to directly spincoupled nuclei. In TOCSY, oscillatory exchange is established
which proceeds through the entire coupling network so that there can be net
magnetization transfer from one spin to another even without direct coupling. The isotro-
pic mixing which occurs during the spin-lock period of the TOCSY sequence exchanges
all in-phase as well as antiphase coherence.

The coherence transfer period of the TOCSY sequence occurs during a multiple-pulse
spin-lock period. The multiple-pulse spin-lock sequence most commonly used is MLEV-
17. The length of the spin-lock period determines how far the spin coupling network will
be probed. A general rule of thumb is that 1/(10 JHH) should be allowed for each trans-
fer step, and five transfer steps are typically desired for the TOCSY spectrum.

Section 6.6.3 describes the acquisition and processing of a two-dimensional 1H phase
sensitive TOCSY. The standard Bruker parameter set is MLEVPHSW and includes the
pulse sequence mlevph shown in the figure below. It consists of the recycling delay, two
radio-frequency (RF) pulses, separated by the increment delay DO and the acquisition
time during which the signal is recorded. The first RF pulse is a 90° pulse, the second
pulse is the mlev spinlock pulse.

misvph

dg
a1 dao |
! L—»iﬂﬁﬁﬁm ™
e, (A
B

The time intervals depicted in the pulse sequence diagrams are not drawn to scale. For
example, d1 is typically a few seconds while p1 is typically a few microseconds in length.
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6.6.2 Preparation Experiment

1. Run a 1D Proton spectrum, following the instructions in Chapter 5, 1-D Proton
experiment, Paragraph 5.2.2 Experiment setup through 5.2.4 Processing.

S el =

T Acquisition finished: Ci/Data/proton._exp/1/ pdata/l
| spectrum | progears [ Acqupars [ Title [ PulseProg | Peaks [ integrais | sample | structure | ot [ Fia | Acqu]

[*1e6]

1D-Profor experiment
30 ma Menthy! Anthranilate in OMSO-d6

T
300

T
200

T
100

ST S—

T T T T
o [ppm]

6.6.3 Setting Up The 2-D TOCSY Experiment

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

Publish View  Manage @

i ;J Start = Acquire  Process Analyse
| Paste Dataset| |:] Read Pars.

Create Dataset '31 Find Dataset || ‘") Open Dataset

2.Select | | Create Dataset by clicking on it.
3. Enter the following information in to the ‘New’ window.
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Prepare for a new experiment by creating a new data set and

initializing its NMR. parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAVE
EXPNO 1
PROCNO [1

) Use current parameters

© Experiment MLEVPHSW [ setect
(~) Options
Set solvent: |pmso -

) Execute "getprosol”
©) Keep parameters: P1.01,PLW1 ~| Change |

DIR |cData -
[ Show new dataset in new window

Receivers (1.2, ._16) [1

2-D phase sensitive TOCSY experiment

TITLE 30mg Menthyl Antranilate in DMSO-d6

’ OK ” Cancel ” More Info... ” Help ]

The directory (DIR) is specific to how the data are stored and therefore may show
different entries as the one in the figure above. Click on the down arrow button to
browse for a specific directory.

4. Click on .

5. Click on the ‘Acquire’ tab in the TopSpin menu bar.

| Start Acquire  Process  Analyse Publish  View Manage &
|8 samplew |#f Lock | db spin~ || St shim+ | £V Prosol =

S SefLimits| - Gain+ | [ Gow || Options + |

6. Select |.§‘L Spiﬂ%“ by clicking on it.
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Turn sample rotation on (ro on)
Turn sample rotation off (ro off)

Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

7. Select 'ro off’ by clicking on it.

2-D experiments should always be run without rotation.

8. Select | ¥ Prosol| by clicking on it.

This will load the pulse width and power levels in to the parameter set.

9. Select \[Ji SetLimits by clicking on it.

; ip setlimits @

Close this dialog box after setting frequencies.
@. 1. Open 1D dataset from Browser.
2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

10. To open the 1D Proton spectrum, right click on the dataset name in the browser
window (e.g. proton_exp 1) and select ‘Display’ or click and hold the left mouse button
for dragging the 1D Proton dataset in to the spectrum window.

11. Expand the spectrum to display all peaks, leaving ca. 0.2 ppm of baseline on either
side of the spectrum.

The solvent peak may be excluded if it falls outside of the region of interest. Digital
filtering however is only applied in F2 and the solvent peak is folding in F1.
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1 proton_exp 1 1 C\Data =

| spectrum | procPars | Acqupars | Title | Pulseprog | Peaks | integrais | sample | structure | Piot | Fid | Acqul

Ill.l.l A LAMJJ\I

f0-Proton experiment
30 mo Menihy! Anihranilate in DMSO-d8

[*1e86]

T T
200 300

T
100

T T T T T T T . T . . T : T T
g 6 4 2 ppm]

12. Click on to assign the new limit.
ép setlimits l_ﬂ_—h]

1H spectral limits copied for F1 and F2 dimensions.
|

SW: 10.1664 ppm

O1P: 4.092 ppm

13. Click on |

n The display changes back to the 2D data set.

14. Select the ‘AcquPars’ tab by clicking on it.

15. Make the following change:
NS =8
TD (F1) =128
16. Select the ‘Spectrum’ tab by clicking on it.
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6.6.4

Acquisition

6.6.5

1. Select ‘ T gain?'g:‘ by clicking on it.

2. Select | > Go = by clicking on it.

The experiment will take ~42 Minutes, using 8 scans and 128 increments.

Processing

731979 00_004

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

Process = Analyse  Publish  View

| A Proc. Spectrum « H ’\?/ Adjust Phase = || /?}\ Calib. Axis + H ?ﬁf{ Pick Peaks = H I Integrate + HAgvanced - \

| stat  Acquire Manage  &J

2. Select ‘ N Proc. Spectrum:g_v_@g-_| by clicking on it.

This executes a standard processing program proc2. To configure this program or
select other options, click on the down arrow inside the ‘Proc. Spectrum’ button.

=l

2 0ct08-2010-nmrsu 12 1 ClconNMRAnmrsu

| spectrum | procPars | Acqupars | Titie | PuiseProg | Peaks | integrats | sample | structure [ piot | Fia | Acqu]

N -

Pos

E |2
§ . R 'ﬁi i

ok "

MLEVPHSW DMSO CllconNMR nmrsu

- a o Do wh
o
—= ¥
LI
- 0o® P&
_— a W b
o
|
——
3 [ 4 2 F2 [ppm]
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6.6.6

Plotting

54

1. Use the % buttons to adjust for a suitable contour level.
2. Type .Is or click on "ﬁél to save the contour levels to disk.
3. Click on the ‘Publish’ tab in the TopSpin Menu bar.

Icopy | & Print+ | - Plot Layout+ | < PDF | %E-Mail

‘ || stat Acquire Process Analyse = Publish ~ View Manage &)

5. Select the ‘Plot’ tab by clicking on it.

TVAZ1 Come == =)

Spectrum| ProcPars| AcquPars | Title | PulseProg | Peaks | Integrals | sample | structure| Piot [ Fia [ acqu

Layout: E]
+/2D_hom.xwp
Print: (=] Emmese mnat T mcmLa
Default Printer
Paper.‘ Letter
il

Click here to insert new elements

Standard MMR

2] |4iE,

o —
- oo
- -
o o8

View:
Lmts: ¢ R
T T Epend
Display: @k G—k
pay (10 @
&

T T
7 3

If desired, any changes can be administered by using the tools on the left side of the
display.

6. Click on in the Print section on the left side of the display.
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Print._. D}
Set target printer._.
Multi-print...

Page setup...
Split page setting. ..

7. Select ‘Print’ by clicking in it.
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6.7 Observations
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7 1-D Carbon Experiments

7.1 Sample

A sample of 30mg Menthyl Anthranilate in DMSO-d6 is used for the experiments in

this chapter

7.2 1-D Carbon Experiment

721 Introduction

Section 7.2.2 describes the acquisition and processing of a one-dimensional 13C NMR
spectrum. The standard Bruker parameter set C13CPD, includes the pulse sequence
zgpg30, shown in the figure below. The 13C channel consists of the relaxation delay, an
RF pulse, and the acquisition time during which the signal is recorded. The pulse angle
is shown to be 30°. The two parameters, D1 and P1, correspond to the length of the
relaxation delay, and the length of the 90° RF pulse, respectively. The 1H channel
consists of two decoupling pulses which can be power gated. The first pulse, an NOE
build up pulse during the relaxation delay may be of lower power then the second pulse
during the acquisition which is the true decoupling pulse. This can be useful to avoid RF
heating on salty samples or probes where a higher decoupling power can be problem-
atic.

zgngD

4—-| IIf“ﬁnlut[I T

8| CFD |
pli3 - pli2

The time intervals depicted in the pulse sequence diagrams are not drawn to scale. For
example, d1 is typically a few seconds while p1 is typically a few microseconds in length.
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71.2.2

Experiment Set Up

58

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

U Start ~ Acquire  Process  Analyse  Publish  View Manage @
" Create Dataset| | 4 Find Datasel '_Open Dataset = Paste Dataset |:] Read Pars.

2. Select | | Create Dataset by clicking on it.
3. Enter the following information in to the ‘New’ window.

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

| NAME ,cgrpo_n_e_xp
EXPNO 1
PROCNO |1
) Use current parameters

© Experiment C13CPD

(~) Options

Set solvent. DMSO

) Execute "getprosol”
) Keep parameters: :P 1,01, PLW1 - :

DIR Ch\Data
[] Show new dataset in new window

Receivers (1.2, _16)

1-D 13C experiment with 1H decoupling
30mg Menthyl Anthranilate in DMSO—06|

[ ok || cancer || moremnfo.. |[ Help |

The directory (DIR) is specific to how the data are stored and therefore may show
different entries as the one in the figure above. Click on the down arrow button to
browse for a specific directory.

4, Click on .

5. Select the ‘AcquPars’ tab by clicking on it.

6. Make the following change.
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NS =128
7. Click on the ‘Acquire’ tab in the TopSpin menu bar.

\:J Start Acquire Process Analyse Publish View  Manage @
B Sample v | ﬂ;ock" d& spin~ | € shime || £ Prosol+ |- Gainw || [® Go+ | Options+ |

8. Select | Sample | by clicking on it.

Insert Sample (ij)

Eject Sample (ej)

9. Select ‘g’ by clicking on it.

Wait till the sample lift air is turned on and remove any sample which may have been in
the magnet.

10. Place the sample on to the top of the bore tube.

11. Select h Sample » by clicking on it.

Insert Sample (ij)

Eject Sample (ej)

12. Select ‘ij’ by clicking on it.

Wait till the sample is lowered down in to the probe and the lift air is turned off. A
clicking sound may be heard.

13. Select | € L ock by clicking on it.
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| ~ Sovent | Description |
Acetone acetone-de
CeD6 benzene-d6
C6DE6+Dioxane  ASTM Sample
CDCI3 chioroform-d

D20 deuteriumoxide

EtOD ethanol-d6

H20+D20 00%H20 and 10%D20
MeOD methanol-d4

Tol toluene-dé

14. Select ‘'DMSO’ by clicking on it.
15. Select | 4k spin = | by clicking on it.

Turn sample rotation on (ro on)
Turn sample rotation off (ro off)
Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

16. Select 'ro on’ by clicking on it.
17. Select | = Shim-;§¢§| by clicking on it.

18. Select  £¥ Prasol by clicking on it.

ﬂ This will load the pulse width and power levels in to the parameter set.

7.2.3 Acquisition

1. Select | li= Gain'w | by clicking on it.

2. Select | 3> Go'w | by clicking on it.

n The experiment will take ~7 Minutes, using 128 scans.
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7.2.4 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

i _J Start Acquire  Process Analyse Publish View  Manage @
| I Prog. Spectrum= |4 Adjust Phase = || 4\ Calib. Axis = || %\ Pick Peaks = | | Integrate = | Advanceds

2. Select ‘ A Proc. Specirum_ﬁf‘ by clicking on it.

This executes a processing program including commands such as an exponential
window function ‘em’, Fourier transformation ‘ft’, an automatic phase correction ‘apk’
and a baseline correction ‘abs’. Other options are available by clicking on the down
arrow inside the ‘Proc. Spectrum’ button.

3. Expand the spectrum to include all peaks.

2 carbon exp 1 1 C\Data E@@]
| Spectrum  ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | sample | structure | piot | Fid | acqu|
f0-Carban experiment [ §
30 mg Menthyd Anthranilate In DMSC-dE i r
]
]
— ™
Lo
I I I 15|o I I I 1:;0 5‘0 I I [Plpm]
4. Select ﬁi Pick Peaks = | by clicking on it.
5. Click the left mouse button and drag the cursor line from left to the right side of the

spectrum.
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62

2 carbon_exp 1 1 C:\Data

e 9t 3 g (3¢ B D BLED |

1D-Carbon expariment
30 mg Menihyt Anfhraniiate in DMSO-da

11.4 ppu / 860.3 Hz

Define new region:

Dray with left mouse button
Number of peaks: 0

Al L

T T T T T T T T
150 100

T
50

[ppm]

6. Click on M, to manually adjust the minimum and maximum intensity levels.

L

7. Click on the bottom line of the region box with the left mouse button and drag the line

above the noise level, to set the minimum peak picking level.

8. Click on the top line of the region box with the left mouse button and drag the line
below unwanted peaks e.g. solvent peaks, to set the maximum peak picking level.

2 carbon_exp 1 1 C:\Data = (o= -‘&]
+ | +
L[ im e[ 1 of [ G D BLED |
10-Carhion expsniment [ §
30 mg Menityd Anthraniiate in DMSO-dE [,
—=
28 g3 e o L o el b g3 X ] r
b= =0 W © = L0 SO 3 00 £ 40 09 - 0
©a o= Iy @ © P 1 ) 35— 60 B oI P E
e fatead = bl s et Tt
©omn - O b Ol T OO T
- - - e r~ THETEOONNNN~
119.5 pph / 9016.4 Hz r
Modify region 0.0 ‘ | w | \ H\ \I\AH H i
MAXT = 5.31 rel L
NI = 0.33 rel L
PC o= 1.40 L
HNuwber of peaks: 19 L
-
| Ll i
I
T T T T T T T T T T T 3
150 100 50 [ppm]

9. Click on QJ to store the peak picking values.
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ey T e E@l@}
| Spectrum | procpars | AcquPars [ Titte | PuiseProg | Peats | integrais | sample | structure | Piot | Fid | Acqul
f0-Carban experiment I %,'-"
30 mg Menthyl Anthranilate in DMSO-dE [“E
=
o o omw mnew O
w m = on [l 0 n L
w - | —-m W 0 o -y
” m oo (=) (1] o o=
~ = ‘g e g 2 it s o
w w0 0w e O © [ oW
2 2 o Soar 2 ¥ S
| | RN ! (L
™
—Q
\ \ T
150 100 50 [ppm]

‘Spectra Display Preferences’ by clicking on it. In the ‘Spectrum components’

n To display the peak picking labels, right click inside the spectrum window and select
enable ‘Peak labels’ and ‘Peak annotations’. Click ‘Apply’ and click on ‘Close’.

7.2.5 Plotting

1. Expand the spectrum (all peaks in display).
2. Click on @1 .
3. Type the following F1 [ppm] values:

From =180
To=0

Please enter the exact coordinates
of the desired expansion.
[Ppm]
From
To

| ok || cancel

4, Click on .

5. Click on the ‘Publish’ tab in the TopSpin Menu bar.
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|| stat Acquire Process Analyse  Publish  View Manage &
_//Copy| & Printv ||l Plot Layout> < PDFv & *E-Mail

6. Click on |..../Pjot Layout -

1 Menthyl_anthranilate 151 1 C:\Data = | == i&}

Spectrum ProcParslAcunars [Title [ PuiseProg [ Peaks | integrals | sampie | structure| Piot | Fia | acqu)

=

+1D_X.xwp

Print: E]

Default Printer
Paper: Lefter

View:

Limits: {'F R
e e
Display: @k

Click here to insert new elements

Standard MMR

2] |4iE,

170 180 150 140 130 120 110 100 90 B8O 70 &0 S 40 0 20

If desired, any changes can be administered by using the tools on the left side of the
display.

7. Click on in the Print section on the left side of the display.

print_ [\ |
Sef target printer__.
Multi-print...

Page setup...

| Split page setting...

8. Select ‘Print’ by clicking in it.
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7.3 Observations
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7.4 DEPT-135 Experiment

7.4.1 Introduction

DEPT (Distortion less Enhancement by Polarization Transfer) is a polarization transfer
technique used for the observation of nuclei with a small gyro magnetic ratio, which are
J-coupled to 1H (most commonly 13C). DEPT is a spectral editing sequence, that is, it
can be used to generate separate 13C sub spectra for methyl (CH3), methylene (CH2),
and methine (CH) signals. DEPT makes use of the generation and manipulation of
multiple quantum coherence to differentiate between the different types of 13C signals.
Quaternary carbons are missing a direct bond proton, and as a result are absent from all
DEPT spectra.

Section 7.4.2 describes the acquisition and processing of a one-dimensional 13C-
DEPT135 NMR spectrum. The standard Bruker parameter set C13DEPT135, includes
the pulse sequence deptl135, shown in the figure below. The 13C channel consists of
the relaxation delay, a 90 degree RF pulse, an editing delay D2 followed by an 180
degree RF pulse and the acquisition time during which the signal is recorded. The edit-
ing delay D2 is 1/2*J(XH). The 1H channel consists of three pulses, a 90°, a 180°,
followed by a 135° RF pulse and are separated by the editing delay D2. The final 1350
1H pulse selects the CH3, CH2 or CH signals. The protons are decoupled during the
acquisition period.

dept] 35

135*

1“|“|“|“|T|

The time intervals depicted in the pulse sequence diagrams are not drawn to scale. For
example, d1 is typically a few seconds while p1 is typically a few microseconds in length.
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Experiment Set Up

731979 00_004

This experiment usually follows a regular Proton decoupled Carbon experiment. The
result of a DEPT-135 experiment shows only the protonated carbons with the CH and
CH3 as positive and the CH2 as negative signals.

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

|:J Start  Acquire  Process  Analyse  Publish  View  Manage @
( i i

| ? Create Dataset | !_ﬂ Find Dataset ' Open Dataset | :L Paste Dataset @ Read Pars.

2. Select _ Create Dataset by clicking on it.
3. Enter the following information in to the ‘New’ window.

Prepare for a new experiment by crealing a new data set and

initializing its NMR parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME |dept135_exp
EXPNO 1
PROCNO 1

) Use current parameters

© Experiment |C13DEPT135 [ setect
(~) Options
Set solvent: 'DMSO -

@ Execute "getprosol”
) Keep parameters: P 1,01, PLW 1 v:

DIR C\Data v
[[] Show new dataset in new window

Receivers (1.2, ..16) 1

1-D 13C DEPT135 experiment

TITLE 30mg Menthyl Anthranilate in DMSO-d6

l Ok ” Cancel ” More Info... ” Help I
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7.4.3

The directory (DIR) is specific to how the data are stored and therefore may

show

different entries as the one in the figure above. Click on the down arrow button to

browse for a specific directory.

4, Click on .

5. Select the ‘AcquPars’ tab by clicking on it.

6. Make the following change.
NS =64

7.Click on the ‘Acquire’ tab in the TopSpin menu bar.

|£\ Start Acquire Process  Analyse Publish View  Manage @
| Sample = | ## Lock FS Spin_vH & shim= || £V Prosol+ || - Gain~ || [ Gow || Options &

8. Select  &¥ Prosol by clicking on it.

This will load the pulse width and power levels in to the parameter set.

Acquisition

68

1. Select | [ ﬁain?'g:‘ by clicking on it.

2. Select | > Go = | by clicking on it.

The experiment will take ~4 Minutes, using 64 scans.
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7.4.4 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

1._"] Start Acquire  Process Analyse Publish View  Manage @

| I Proc. Spectrum = I "4 Adjust Phase = | 2 calib. Axis = \: % Pick Peaks = || | Integrate = | Advanced = |

2. Select ‘ A Proc. Spectrumfﬁr‘ by clicking on it.

This executes a processing program including commands such as an exponential
window function ‘em’, Fourier transformation ‘ft’, an automatic phase correction ‘apk’
and a baseline correction ‘abs’. Other options are available by clicking on the down

n arrow inside the ‘Proc. Spectrum’ button. Due to the fact that a DEPT135 spectrum
contains negative and positive peaks, there is the possibility of getting phase results
that are 180 degrees off. In this case, click on the ‘Adjust Phase’ button to enter the
manual phase routine and reverse the spectrum by clicking on the ‘180’ icon.

0]
&l
&

2 carbon_exp 2 1 C:\Data

| Spectrum | procPars | AcquPars | Titie | PuiseProg | Peaks | integrais | sample | structure | Piot | Fia | Acqul

0213 DEPT135 experiment
30 mg Menihy! Anihranilate in DMS0-d6

[*1e8]

0.5

-1.0 -0.5 0.0

-1.5

150 100 50 [ppm]
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7.4.5 Plotting

1. Expand the spectrum (all peaks in display).
2. Click on 1@1
3. Type the following F1 [ppm] values:
From = 180
To=0

of the desired expansion.

[ppm]

From
To

| oK H Cancel ]

4. Click on .

5. Click on the ‘Publish’ tab in the TopSpin Menu bar.

|LJ Start Acquire  Process Analyse Publish View  Manage @
" Copy|| & Printw ||l Plot Layout» | < PDF v || % E-Mail

6. Click on |"|I_E§ Plot Layuut@J'
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TMALLL CAeme == =)

| spectrum | procPars | AcquPars | Titie | PulseProg | Peaks | integrals | sampie | structure| Pot_Fid | Acqu]

o |
Layout: E]

+10_ X xwp

Print: E]

Default Printer
Paper Letter

View:

Limits:

spand|

Display: @ Q.
Zoom Eoom

Click here to insert new elements:

Standard NMR

=] [WE,

180 140 130 120 110 100 80 B0 70 €0 S0 40 W 2

If desired, any changes can be administered by using the tools on the left side of the
display.

7. Click on in the Print section on the left side of the display.

Print [\ |
Set target printer__
Multi-print...

Page setup...

Split page setting. ..

8. Select ‘Print’ by clicking in it.
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7.5 Observations
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1-D Carbon Experiments

DEPT-90 Experiment

7.6.1

Introduction

7.6.2

Section 7.6.2 describes the acquisition and processing of a one-dimensional 13C-
DEPT90 NMR spectrum. The standard Bruker parameter set C13DEPT90, includes the
pulse sequence dept90, shown in the figure 7below. The 13C channel consists of the
relaxation delay, a 90° RF pulse, an editing delay D2 followed by a 180° RF pulse and
the acquisition time during which the signal is recorded. The editing delay D2 is
1/2*J(XH). The 1H channel consists of three pulses, a 90 degree, a 180 degree, followed
by a 90° RF pulse and are separated by the editing delay D2. The final 90° 1H pulse
selects the CH signals only. The protons are decoupled during the acquisition period.

dept?0

a0
I d1 d2 I d2

e ]

pliz

The time intervals depicted in the pulse sequence diagrams are not drawn to scale. For
example, d1 is typically a few seconds while p1 is typically a few microseconds in length.

Experiment Set Up

731979 00_004

The DEPT90 experiment usually follows a regular 1H decoupled 13C experiment and a
DEPT-135 experiment. It is used to assign the methine (CH) signals.

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

|| Stat Acquire Process Analyse Publish  View Manage @
Create Dataset !-:ﬂFind Dataset (;\]Opengalasel | Paste Dataset| ] Read Pars.

2. Select | | Create Dataset | by clicking on it.
3. Enter the following information in to the ‘New’ window.
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Prepare for a new experiment by creating a new data set and

initializing its NMR. parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME depta0_exp
EXPNO 1
PROCNO [1

) Use current parameters

© Experiment C13DEPTO0 [ setect
(~) Options
Set solvent: DMSO -

) Execute "getprosol”
©) Keep parameters: :P 1,01, PLW1 ~ :

DIR ChData v
[ Show new dataset in new window

Receivers (1.2, ...16) 1

1-D 13C DEPTS0 experiment

TITLE 30mg Menthyl Anthranilate in DMSO-dB

’ OK ” Cancel ” More Info... ” Help ]

The directory (DIR) is specific to how the data are stored and therefore may show
different entries as the one in the figure above. Click on the down arrow button to
browse for a specific directory.

4. Click on .

5. Select the ‘AcquPars’ tab by clicking on it.

6. Make the following change:
NS =64

7.Click on the ‘Acquire’ tab in the TopSpin menu bar:

|§1\ Start Acquire Process  Analyse Publish View  Manage @
| Sample H#Lock!\ dk spin~ || 8 Shimw || & Prosol v |- Gainw | [ Gow || Options & |

8. Select &V Prosol by clicking on it.
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n This will load the pulse width and power levels in to the parameter set.

7.6.3 Acquisition

1. Select ‘E ﬁain?ﬁgﬁ‘ by clicking on it.

2. Select | D Gn'_\vg_ﬂ| by clicking on it.

n The experiment will take ~4 minutes, using 64 scans.

7.6.4 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

| N Proc. Spectrum » H ’\?/ Adjust Phase = || /?}\ Calib. Axis » H f{‘ﬁf{ Pick Peaks » H I Integrate - HAgvanced A4 \

| stat  Acquire Process = Analyse Publish  View Manage &3

2. Select ‘ I\ Proc. Spectrums | by clicking on it.

This executes a processing program including commands such as an exponential
window function ‘em’, Fourier transformation ‘ft’, an automatic phase correction ‘apk’
and a baseline correction ‘abs’. Other options are available by clicking on the down
arrow inside the ‘Proc. Spectrum’ button.
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| 2 Acquisition finished: C:/Data/carbon_exp/3/pdata/l E@@]
 Spectrum | procPars | AcquPars | Tite | PuiseProg | Peaks | integrais | sample | structure | piot | Fig | Acqu
1D-C13 DEPTH0 experiment B §
30 mg Menthyd Anthranilate in DMSO-dE BB
[ @
L o™
Le
L o
L=
Le
L@
[ o
Wmuwwﬂw b=
: : : : : : : : : : : :
150 100 50 [ppm]

7.6.5 Plotting

1. Expand the spectrum (all peaks in display).
2. Click on {ppin .
3. Type the following F1 [ppm] values:

From =180
To=0

Please enter the exact coordinates
of the desired expansion.

[ppm]

From 1180
To o

| oKk || cancel |

4. Click on .

5. Click on the ‘Publish’ tab in the TopSpin Menu bar.

| Start Acquire Process  Analyse  Publish View Manage &
| lCopy | & Printw | -/ Plot Layoutw < PDF v | I E-Mail

6. Click on ||l Plot Layout's
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TMAL0 1 CAees == =)

Spectrum| ProcPars | AcquPars | Titie | PulseProg | Peaks | Integrals | sample | structure| Piot | Fia [ Acqu]

E| ' '
.

+10_ X xwp

Print: E]

Default Printer
Paper Letter

View:

Limits: {1 R E

spand|

Display:
vy [0 @ (&

Click here to insert new elements:

Standard NMR

=] [WE,

If desired, any changes can be administered by using the tools on the left side of the
display.

7. Click on in the Print section on the left side of the display.

Erint... [}

Set target printer__
Multi-print...

Page setup...

Split page setting. ..

8. Select ‘Print’ by clicking in it.

731979 00_004 77



1-D Carbon Experiments

7.7 Observations
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8.1 Sample
A sample of 30mg Menthyl Anthranilate in DMSO-d6 is used for all experiments in this
chapter.
@\ /u%z
8.2 2-D HSQC Experiment
8.2.1 Introduction

731979 00_004

The ge-2D HSQC experiment is the gradient-enhanced version of the conventional
HSQC experiment in which coherence selection is achieved by means of PFG. Thus,
clean 2D HSQC spectra can be recorded in a single scan per t; increment without need
for phase cycle when sample concentration is high. Other advantages are the optimal
dynamic range, improved water and artefact suppression, and reduced t; noise in the
minimally required experiment time. The HSQC experiment allows to trace out directly
bonded *H-X pairs via the large 1JHX coupling constant.The sequence is shown in the
figure below.

hsgegpph
i Prec
W o | s | a | ar | a ﬂ fl
R | !. .\
- i
& o |8 | 40 dan &
X | b [ @are
A pliz
G, |
ﬂ [ ﬂ
Gl G2 G2

The time intervals depicted in the pulse sequence diagrams are not drawn to scale. For
example, d1 is typically a few seconds while p1 is typically a few microseconds in length.

79



2-D Heteronuclear Experiments

8.2.2 Preparation Experiment

1. Run a 1D Proton spectrum, following the instructions in Chapter 5, 1-D Proton
experiment, Paragraph 5.2.2 Experiment setup through 5.2.4 Processing.

[N

1 Acquisition finished: C/Data/proton_exp/1/pdatarl
| spectrum | procPars [ Acqupars [ Title [ PulseProg | Peaks | integrais | sample | structure | ot Fia | Acqul

[*1e6]

10-Praton experiment
30 mg Manttw! Anthranitate in DMSO-dE

T
300

T
200

T
100

T

0 [ppm]

8.2.3 Setting Up The 2-D HSQC Experiment

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

i _J Start =~ Acquire  Process  Analyse Publish View  Manage @

Create Dataset 'é} Find Dataset || '_/ Open Dataset | Paste Dataset |_j Read Pars.

2. Select | | Create Dataset by clicking on it.
3. Enter the following information in to the ‘New’ window.

731979_00_004
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Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME inverse_exp
EXPNO 1
PROCNO 1

) Use current parameters

© Experiment HSQCGPPH [ setect
(~) Options
Set solvent: |pmso -

) Execute "getprosol”
) Keep parameters: |P1,01, PLW 1 v

DIR |cData -
[[] Show new dataset in new window

Receivers (1.2, . 16) [1

2-D gradient HSQC experiment

TITLE 30mg Menthyl Anthranilate in DMSO-d6

l Ok ” Cancel ” More Info... ” Help I

The directory (DIR) is specific to how the data are stored and therefore may show differ-
ent entries as the one in the figure above. Click on the down arrow button to browse for
a specific directory.

4. Click on .

5. Click on the ‘Acquire’ tab in the TopSpin menu bar.

| Stat Acquire Process Analyse  Publish View Manage &

6. Select HL Spin%” by clicking on it.
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Turn sample rotation on (ro on)
Turn sample rotation off (ro off)

Change sample rotation rate (ro)

MAS Prneumatic Unit (masdisp)

7. Select 'ro off’ by clicking on it.

2-D experiments should always be run without rotation.

8. Select  &¥ Prosol by clicking on it.

This will load the pulse width and power levels in to the parameter set.

9. Select {1 SeiLimits by clicking on it.

b @p setlimits @ .

Close this dialog box after setting frequencies.

&% 1. Open 1D dataset from Browser.

2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

.

10. To open the 1D Proton spectrum, right click on the dataset name in the browser
window (e.g. Inverse_exp 1) and select ‘Display’ or click and hold the left mouse button
for dragging the 1D Proton dataset in to the spectrum window.

11. Expand the spectrum to display all peaks, leaving ca. 0.2 ppm of baseline on either
side of the spectrum.
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731979 00_004

1 proton_exp 1 1 C:\Data =

| spectrum | Procears | Acqupars | Title | PuiseProg | Peaks [ integrais | sample | structure | Piot | Fia| Acqu]

|

f0-Profon sxperiment
30 mo Menitw! Anthranilate in DMSO-06

[*1e6]

T T
200 300

T
100

T . T T : T . . : : T T T T T
g8 6 4 2 ppm]

12. Click on to assign the new limit.

: @p setlimits @

1H spectral limits copied for F1 and F2 dimensions.

SW: 10.1664 ppm
O1P: 4.082 ppm

13. Click on §

The display changes back to the 2D data set. The parameter set HSQCGPPH has a
fixed F1 sweep width of 165 ppm and it is big enough to cover the protonated
resonances for a broad range of samples. If desired, changes to the F1 sweep width
can be done by using the ‘Set_limits’ button for a second time. In this case a 1-D
C13DEPTA45 or C13DEPT135 experiment on the same sample has to be observed. As
an example to set the F1 limit, follow the steps below.

14. Select | \J: SetLimits by clicking on it.
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& setlimits @

Close this dialog box after setting frequencies.

1. Open 1D dataset from Browser.

2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

Cancel

15. To open the 1D C13DEPT spectrum, right click on the dataset name in the browser
window (e.g. Carbon_exp 2) and select ‘Display’ or click and hold the left mouse button
for dragging the 1D C13DEPT dataset in to the spectrum window.

16. Expand the spectrum to display all peaks, leaving ca. 2 ppm of baseline on either
side of the spectrum.

1 carbon_exp 2 1 CA\Data =S

| spectrum | ProcPars | AcquPars | Title [ PuiseProg | Peaks | Integrals | sample [ structure [ piot | Fid [ Acqu]

I Ll
[

T04213 DEFPT 135 experiment
30 mg Menihy! Anthraniiafe In DMSO-08

1000 [*1e6]

T =
400 500 800

200

0

140 120 100 £0 €0 40 20 [ppm]

17. Click on to assign the new limit.
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ﬁp setlimits .

Q 13C spectral limits copied for F1 dimension.

SW: 138.2052 ppm centered at 76 447 ppm

18. Click on |

8.24 Acquisition

1. Select ‘ T ﬁain??‘ by clicking on it.

2. Select | D ange:| by clicking on it.

The experiment will take ~15 Minutes, using the default number of 2 scans and 256
increments.

8.2.5 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

i :J Start Acquire  Process Analyse Publish View  Manage @
| I Proc. Spectrum = H A@Adiusi Phase = || ,g*\ Calib. Axis = H ?ﬁﬁ Pick Peaks = H f Integrate = |\Agvancedv \

2. Select ‘ N Proc. Spectrumfv._‘q_jef;| by clicking on it.

This executes a standard processing program proc2. To configure this program or
select the right options, click on the down arrow inside the ‘Proc. Spectrum’ button.
Since this is a phase sensitive experiment the phase correction apk2d has to be
enabled.
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8.2.6

1 Acquisition finished: Ct/Datalinverse_exp/1/pdatall (E= = )
J Spectrum ‘ ProcParslAcunars | Title | PulseProg |Peak5 | Inlegratsl Sample | Struclurel Ploll Fid | Acqu‘
O
LA_JJh A
20-C13 HSQC experimant . L E
- 30 mg Manthyd Anthranifats in DMS0-d6 - _F =
— - - E
— -ﬂ - L
o
- - g
— - [
(-3
w
o
(-]
o
2
il -
—_— - o
o
p— a 9
D -
T T T T T T T
8 6 4 2 F2 [ppm]

Plotting

86

1. Click on the ‘Publish’ tab in the TopSpin Menu bar.

2]

' /lcopy & Printw ||l Plot Layoutw | PDF v | I E-Mail

‘ |_,J Start Acquire Process Analyse Publish View Manage

2. Click on | =7 Print == | to print the screen view.

The F1 projection by default does not appear if the plot editor (XWINPLOT) is used to
plot the spectrum. To add the F1 projection one has to create a new template.
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8.3 Observations
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8.4 2-D HMBC Experiment

8.4.1 Introduction

HMBC (Heteronuclear Multiple Bond Correlation) spectroscopy is a modified version of
HMQC suitable for determining long-range 1H-13C connectivity. Since it is a long-range
chemical shift correlation experiment the pulse program contains a low pass filter to
suppress the one bond correlation and is a gradient-selected version which is not phase-
sensitive. The experiment is performed without 13C decoupling to distinguish signals
coming from the one bond coupling. The standard Bruker parameter set HMBCGP is
used. The graphical display of the pulse program hmbcgplpndgf is shown in the figure
below.

hmbcgplpndgf

de

. aa o

Gl G2 G3

The time intervals depicted in the pulse sequence diagrams are not drawn to scale. For
example, d1 is typically a few seconds while p1 is typically a few microseconds in length.

8.4.2 Preparation Experiment

1. Run a 1D Proton spectrum, following the instructions in Chapter 5, 1-D Proton
experiment, Paragraph 5.2.2 Experiment setup through 5.2.4 Processing.
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1 Acquisition finished: C:/Data/proton_exp/l/pdata/l (= I
J Spectrum | ProcParslAcunars |T'r|le | PulseProg | Peaksl \ntegratsl Sample | Slruclurel F'\oll Fid | Acqu‘
f0-Profon experimsent [ §
30 mg Menthy! Anthranilate in DMS0-d6 E
b=
— o
o
b=
=
o~
b=
re
A ; o
T T T T T T T T T T T i
15 10 5 0 [ppm]

8.4.3 Setting Up The 2-D HMBC Experiment

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

i ;J Start =~ Acquire  Process Analyse Publish View  Manage @
‘_' Create Dataset 'i Find Dataset || ‘") Open Dataset | Paste Dataset| |__'] Read Pars.

2. Select | _ Create Dataset by clicking on it.
3. Enter the following information in to the ‘New’ window.
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Prepare for a new experiment by creating a new data set and

initializing its NMR. parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME linverse_exp
EXPNO 2
PROCNO [1

) Use current parameters

© Experiment  HMBCGP | select
(~) Options
Set solvent: |pmso -

) Execute "getprosol”
) Keep parameters: :P 1.0, PLW-A :

DIR |CAData -
[ Show new dataset in new window

Receivers (1.2, ...16) 1

2-D gradient HWBC experiment

TITLE 30mg Menthyl Anthranilate in DMSO-dB

’ OK ” Cancel ” More Info... ” Help ]

The directory (DIR) is specific to how the data are stored and therefore may show differ-
ent entries as the one in the figure above. Click on the down arrow button to browse for
a specific directory.

4. Click on .

5. Click on the ‘Acquire’ tab in the TopSpin menu bar.

| Start Acquire  Process  Analyse Publish  View Manage &
|8 sample Hfﬁ@ckﬂ& spin+ | & shimv | & Prosol~ |

il SelLimits| | 5= Gain || Go |[Options = |

by clicking on it.

6. Select |m
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Turn sample rotation on (ro on)
Turn sample rotation off (ro off)

Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

7. Select 'ro off’ by clicking on it.

2-D experiments should always be run without rotation.

8. Select | ¥ Prosol| by clicking on it.

This will load the pulse width and power levels in to the parameter set.

9. Select \[Ji SetLimits by clicking on it.

; @ setlimits @ .

Close this dialog box after setting frequencies.
g 1. Open 1D dataset from Browser.
2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

10. To open the 1D Proton spectrum, right click on the dataset name in the browser
window (e.g. Inverse_exp 1) and select ‘Display’ or click and hold the left mouse button
for dragging the 1D Proton dataset in to the spectrum window.

11. Expand the spectrum to display all peaks, leaving ca. 0.2 ppm of baseline on either
side of the spectrum.
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1 proton_exp 1 1 C\Data =

| spectrum | ProcPars | Acqupars | Titie | PuiseProg | Peaks | integrals | sample | structure | Piot | Fia | Acqu]

Ill.l.l i LAMJJ\I

f0-Proton experiment
30 mo Menihy! Anihranilate in DMSO-d8

[*1e86]

T T
200 300

T
100

T T T T T T T . T . . T : T T
g 6 4 2 ppm]

12. Click on to assign the new limit.

. @p setlimits @

1H spectral limits copied for F1 and F2 dimensions.

SW: 10.1664 ppm
O1P: 4.092 ppm

13. Click on |

The display changes back to the 2D data set. The parameter set HMBCGP has a fixed
F1 sweep width of 222 ppm and it is big enough to cover all Carbon resonances for a
broad range of samples. If desired, changes to the F1 sweep width can be done by
using the ‘Set_limits’ button for a second time. In this case a 1-D C13CPD experiment
on the same sample has to be observed. As an example to set the F1 limit, follow the
steps below.

14. Select {1 SeiLimits by clicking on it.
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& setlimits @

Close this dialog box after setting frequencies.
@. 1. Open 1D dataset from Browser.
2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

Cancel

15. To open the 1D C13DEPT spectrum, right click on the dataset name in the browser
window (e.g. Carbon_exp 1) and select ‘Display’ or click and hold the left mouse button
for dragging the 1D C13DEPT dataset in to the spectrum window.

16. Expand the spectrum to display all peaks, leaving ca. 2 ppm of baseline on either
side of the spectrum.

1 carbon exp 1 1 CA\Data [E=S
| spectrum | Procpars [ AcquPars | Title [ PuiseProg [ Peaks | Integrats | sample [ structure | piot | Fid [ Acqu]
[ e ) LA
fD-Carbon expariment r §
30 mo Menity! Anthranilate in DMSO-08 L E
L&
=
[ (=1
r8
g
L w
[ o
re
g
L o™
o
. : ; : : . : T : : . : ' : : . :
” 150 100 50 [ppm]

17. Click on to assign the new limit.
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@ setlimits [

@ 13C spectral limits copied for F1 dimension.

SW: 1751159 ppm centered at 92.090 ppm

18. Click on |

8.4.4 Acquisition

1. Select | T gain?ig;i‘ by clicking on it.

2. Select | [B» Gow | by clicking on it

The experiment will take ~17 Minutes, using the default number of 4 scans and 128
increments.

8.4.5 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

| :J Start  Acquire  Process = Analyse Publish View  Manage @
\ ) Proc. Spectrum = H "@Adiust Phase = H /3}\ Calib. Axis = || ,ﬁ‘ﬁﬁ Pick Peaks = H f Integrate = HAgvancedv |

2. Select | N Proc. Spectrum;g_;;gg_‘ by clicking on it.

&

& arid

\ Spectrum has no imaginary part:
1 Y MC2Z[F1]=QF
PH_mod[F1]=mc.
Could not phase real spectrum

| Close | | Details...
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This executes a standard processing program proc2. The message shown in the figure
above, pops up in case of a magnitude 2D experiment and the apk2d option is enabled.
To configure the processing program follow the steps below.

3. Click on the down arrow inside the ‘ /. Proc. Spectrum= | button.

Configure Standard Processing (proczd)
-Erocess F2+F1 Axis (xfb) -
Brocess Only F2 Axis (xf2)

Process Only F1 Axis (xf1)

Symmetrize Spectrum (sym)

Start Automation AU Program (xaup)

4. Select ‘Configure Standard Processing’ by clicking on it.

)

p & proc2d

Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum' button.

Fourier Transform (xfb)

Auto - Phasing (apk2d) |

Auto - Baseline Correction [F2] (abs2)

Auto - Baseline Correction [F1] (abs1)

Plot (autoplot) B LAYouT= :+.'2D_\nv.xwp -

| Warn if processed data exist

| save || Execute || cancel
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1 Acquisition finished: Ct/Datalinverse_exp/2/pdatall (E= = )
J Spectrum ‘ ProcParslAcunars | Title | PulseProg |Peak5 | Inlegratsl Sample | Struclurel Ploll Fid | Acqu‘
O
LA_JJh ik
20-C13 HMBC expariment with fow pass flifer § - L E
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8.4.6 Plotting

1. Click on the ‘Publish’ tab in the TopSpin Menu bar.

' /lcopy & Printw ||l Plot Layoutw | PDF v | I E-Mail

‘ | stat Acquire Process Analyse  Publish = View Manage &

2. Click on | =7 Print == | to print the screen view.

The F1 projection by default does not appear if the plot editor (XWINPLOT) is used to
plot the spectrum. To add the F1 projection one has to create a new template.
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8.5 Observations
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9 Determination Of 90 Degree
Pulses

9.1 Introduction

This chapter describes pulse calibration procedures for 1H and 13C. It is assumed that
the user is already familiar with acquisition and processing of simple 1D NMR spectra.
Chapter 5, 1-D Proton experiment and Chapter 7, 1-D Carbon experiments.

This chapter is intended as a guide for calibrating the 90° pulse of a probe or verifying
the values observed by the engineer installing the instrument.

9.2 Proton 90 Degree Transmitter Pulse

Standard Test Sample:
0.1% Ethylbenzene in CDCI3

9.2.1 Parameter Setup

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

|  Stat = Acquire Process Analyse Publish  View Manage @
Create Dataset !:%lFind Dataset| _\/ Open Dalasel | Paste Dataset L‘j Read Pars.

2. Select | | Create Dataset by clicking on it.
3. Enter the following information in to the ‘New’ window.
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Prepare for a new experiment by creating a new data set and

initializing its NMR. parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME

EXPNO

PROCNO

boor oo
[1

1

) Use current parameters

© Experiment PROTON | select

(~) Options

Set solvent: DMSO -

) Execute "getprosol”

©) Keep parameters: :P 1,01, PLW1 ~ :

DIR ChData v
[ Show new dataset in new window
Receivers (1.2, ...16) 1

TITLE

90 degree pulse test for Proton
10.1% Ethylbenzene in CDCI3

’ OK ” Cancel ” More Info... ” Help ]

The directory (DIR) is specific to how the data are stored and therefore may show differ-
ent entries as the one in the figure above. Click on the down arrow button to browse for

a specific directory.

4. Click on .

5. Run a 1D Proton spectrum, following the instructions in Chapter 5, 1-D Proton
experiment, Paragraph 5.2.2 Experiment setup, step 5 through 5.2.4 Processing
using CDCI3 as a lock solvent.
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1 proton 30 1 1 CAata eS|
| spectrum | procPars | AcquPars | Titte | Puiseprog | Peaks | integrals | sample | structure | piot | Fid | Acqul
H B0 degree fest F §
0.1% ETB in CODCY3 FE
&
e
-2
= w
L
B e e Em E
8 6 4 2 0 [ppm]
6. Expand peak at 2.7 ppm.
7. Click on s, | to set the RF from cursor.
1 proton 90 1 1 CA\Data (E=5
$ 4]
1H 80 degree {est - E
6.1% ETR in CDCI3 rE
Z.6906 ppm / 807.5Z Hz / 300.150805 MHe [
SET SF0Ll/01 FREQUENCIES FROM CURSOR POSITION ;In
Define: Left-click inside data window [
=
e
; o™
T e e I s e e e e B L e
2.65 2.60 [ppm]

8. Move the cursor line in to the center of the multiplet.

9. Click the left mouse button to set the frequency.
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& 010208 =
Define SFO1/01 frequencies
SFO1[MHzZ]= 300180808
01/2/3 [Hz] = 507 52

| 01 ][ 02 |[ o3 || cancel

10. Click on | ;
11. Select the ‘AcquPars’ tab by clicking on it.

12. Make the following changes:
PULPROG = zg
TD = 16384
SW [ppm] =10
D1 [sec] = 30
DS=0
NS=1
13. Select the ‘ProcPars’ tab by clicking on it.

14 Make the following changes:
S1=8192
LB[Hz]=1
PH_mod = select ‘pk’
15. Click on the ‘Aquire’ tab in the TopSpin menu bar.

| start  Acquire Process Analyse  Publish  View Manage &
| Samplew \‘ﬁgmkw V Tunew | 4k Spin+ | & Shimw || &V Prosol~ | 1= Gainw || [ Go | Options = |

1 [
6. Select | {L Spin= | by clicking on it.

Turn sample rotation on (ro on)
Turn sample rotation off (ro off)
Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

17. Select 'ro off’ by clicking on it.

n This test should be run without rotation.
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9.2.2 Acquisition

1. Select ‘ T gain?'g:‘ by clicking on it

2. Select | > Go = | by clicking on it

9.2.3 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

LJ Start Acquire  Process Analyse Publish View  Manage @

| I Proc. Spectrum= |74 Adjust Phase = || 4, Calib. Axis = || %2 Pick Peaks = | [ Integrate = | Advanceds

2. Click on the down arrow inside the ‘ M Proc. Spectrum;gzﬁes| button.

Configure Standard Brocessing (procid)
Window Multiplication (wm)

Fourier Transform (ft)

Start Automation AU Program (xaup)

3. Select ‘Configure Standard Processing’ by clicking on it.

4. Deselect the following options:
‘Set Spectrum Reference (sref)’
‘Auto-Baseline correction (absn)’
‘Warn if Processed data exist’

. @ proc‘i‘d
Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum' button.

Exponential Multiply (em} LB [Hz] = 4]
Fourier Transform (ft)
Auto - Phasing (apk)

Set Spectrum Reference (sref) |

Auto - Baseline Correction (absn) [ Include integration = no - '
Plot (autoplot) [ LAYOUT = :+!1D7X+nopp_xwp v]
| Wam i processed dataexist B

. Save H Execute H Cancel

5. Clckon [ Bxecute |

6. Expand the spectrum form 2.85 ppm to 2.55 ppm.
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1 proton90 11 CAData [= @ =
| spectrum | procPars | AcquPars | Titke | PuiseProg | Peaks | integrats | sample | structure | Piot | Fia | Acqu]
TH 80 degree fest - §
0.1% ETB in CDCI3 rE
Fw
=
e
o™
T e T T T T T T T T T T T T T T
280 2.75 2.70 2.65 2.60 ppm]

7. Click on the right mouse button inside the spectral window.

Toggle Spectrum Cverview
Show Full Spectrum
Toggle Parameter Window

Spectra Display Preferences
Save Display Region To...
Restore Display Region From Params. F1/2

Set Plot Height At Specific Cursor Position

Dataset Properiies
Files
Explorer

8. Select ‘Save Display Region to..." by clicking on it.

Options

@ Parameters F1/2 (e.g. used by 'restore display'. ...) [dpl]
) Parameters ABSF1/2 (e.g. used by 'absf, apkf')

) Parameters STSR/STSI (used by strip fi)

) Parameters SIGF1.2 (signal region) (used by 'sing')
) Parameters NOISF1,2 (noise region) (used by 'sino’)
) A text file for use with other programs

9. Enable ‘Parameters F1/2".

10. Click on .

11. Type wpar proton_p90 to store the parameter for future use.
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- i;Wp ar prﬁlizor.‘i_p':ralﬁ! : @ ==

Source Data Set = proton_90 1 1 C:\Data
1) Select the desired file types of the source data set
2) Press OK to copy them to the destination parameter set.

Destination Dir = _[C:\Bruker\TopSplnSj_b_2\exp\3tan\nmnpanu5er X

Garce

12. Select all parameter options.

13. Click on .

9.24 Determine The 90 Degree Pulse

1. Click on the ‘Acquire’ tab in the TopSpin menu bar.

| Start  Acquire  Process  Analyse  Publish  View Manage &
|~ Sample » ||ﬁ;c:k|| V Tunew H&L Spin» || €} Shimw H_‘B Prosol = HEgainv H D Gow HOptiOHSv |

2. Click on the down arrow inside the [ [ Go = | button.

Transfer Fid To Disk (tr)
Estimate Exp. Time (expt)

Real-Time Go Setup (gs)

Optimize Acquisition Params (popt)

Start Automation AU program (xaua)

3. Select ‘Optimize Acquisition Params (popt)’ by clicking on it.

4. Make the following changes:
OPTIMIZE = Step by step
PARAMETER =p1
OPTIMUM = POSMAX
STARTVAL =2
NEXP = 20
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VARMOD = LIN

INC =2
| 2 proton 901 1 CADats =l =
[7] store as 2D data (ser file)
[ The AU program specified in AUNM will be executed WDW= EM
[7] Perform automatic baseline correction (ABSF) PH_mod= pk
[T] Overwrite existing files (disable confirmation Message) FT_mod= fsc
|| Stop sample spinning at the end of optimization (mash)
[”] Run optimization in background
OPTIMIZE GROUP PARAMET — OPTIMUM  STARTVAL ENDVAL HEXP VARMOD  INC
Stepbystep | |p1 |PosMAX |2 | |20 LN |2
Start optmize _[[Skip current opt_|| Showproto. || Addparam_ | Restore || save | Readamay.
savearrayfile .| Stopoptimi. | Deletepar.. | DispiayDat. || updatePro.. | Hep |
5. Click on Save

The ENDVAL parameter has been updated.

6. Click on | start optimize

Mumber of experiments: 20
total experiment time will be: 10 min 40 sec

Continue ? [y | n]

| ok || cancel |

7. Enter y in to the poptau window.

8. Click on .
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The parameter optimization starts. The spectrometer acquires and processes 20 spec-
tra with incrementing the parameter pl from 2 usec by 2 usec to a final value of 40

n usec. For each of the 20 spectra, only the spectral region defined above is plotted, and
all the spectra are plotted side-by-side in the file proton_90/1/999 as shown in the figure
below.

3 Acquisition finished: C:/Data/proton_90/1/pdata/099 E@@]
| spectrum | procPars | Acquars | Title | PuiseProg | Peaks | integrals | sampie | structure | Prot | Fia | Acqu]

nopfau for B 1 finished L g
POSMAX afexperiment & P = 10000000 NEXP=20 L,

10 20 30 [usec]

with the experiment number and the NEXP value. Write this value down. To obtain a

n The POSMAX value of p1 is displayed in the title window which is the 90° pulse, along
more accurate 90° pulse measurement, follow the steps below.

9. Close the popt setup window.
10. Typerep 1
11. Type pl

12. Enter the value which corresponds to a 3600 pulse (four times the
POSMAX value).

13. Type zg
14. Type efp

15. Change p1 slightly and repeat steps 13 and 14, until the quartet undergoes a zero
crossing as expected for an exact 360° pulse.
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108

The quartet signal is negative for a pulse angle slightly less then 360° and positive
when the pulse angle is slightly more then 360V.

16. Simply divide the determine 360° pulse value by 4. This will be the exact 90° pulse
length for the proton transmitter on the current probe.
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9.3 Observations

731979 00_004 109



Determination Of 90 Degree Pulses

9.4 Carbon 90 Degree Transmitter Pulse

Standard Test Sample:
ASTM (60% C6D6 / 40% p-Dioxane)

9.4.1 Parameter Setup

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

U Start  Acquire  Process  Analyse  Publish  View  Manage @
' Creale Dataset | 4 Find Dataset ' Open Dataset ~ Paste Dataset || Read Pars.

2. Select _ Create Dataset by clicking on it.
3. Enter the following information in to the ‘New’ window.

Prepare for a new experiment by creating a new data set and

initializing its NMR. parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME carbon_90
EXPNO 1
PROCNO [1

) Use current parameters

@ Experiment | C13CPD I Select
(~) Options
Set solvent: \CBD6 -

) Execute "getprosol”
©) Keep parameters: P 1,01, PLW1 ~ :

DIR ChData v
[] Show new dataset in new window

Receivers (1.2, ...16) 1

90 degree pulse test for 13C

TITLE ASTM (B60% CBDE/40% Dioxaneﬂ

’ OK ” Cancel ” More Info... ” Help ]
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ent entries as the one in the figure above. Click on the down arrow button to browse for

n The directory (DIR) is specific to how the data are stored and therefore may show differ-
a specific directory.

4, Click on .

5. Run a 1D Carbon spectrum, following the instructions in Chapter 7, 1-D Carbon
experiments, Paragraph 7.2.2 Experiment setup, step 5 using C6D6 as a lock solvent
and making the following acquisition parameter changes:

PULPROG = zg
DS=0
NS=1

6. Continue with 7.2.4 Processing.

1 carbon 90 11 CADats |
J Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaksl Inleg{alslsamp\el Struclurel Ploll Fid | Acqu|
13C degres test §
ASTM in CB0S r
o
bl
Lo
o
j—
WMMWW T L N o
I e e P B e e T o N B s s e e e N B o o S s s |
160 140 120 100 80 50 40 [ppm]

7. Expand peak at 67 ppm.
8. Click on $,| to set the RF from cursor.
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1 corbon.90 11 C:\Data = e )

ol

13C degree fest
ASTM in C606

66.71 ppn / 5034.9% Hz / 75.485356 MHz

SET SF01/01 FREQUENCIES FROM CURSOR POSITION o
Define: Lefr-click inside data windew ©

69 68 67 66 65 ppm]

9. Click the left mouse button to set the frequency.

& 01/02/03
Define SFO1/01 frequencies
SFO1[MHz]= 75485356
017243 [Hz] = 5034.99
| o1 || 02 || o3 || cancel

10. Click on | :
11. Select the ‘AcquPars’ tab by clicking on it.

12. Make the following changes:
TD = 8912
SW [Hz] =40
D1 [sec] = 60
DS=0
NS=1
13. Select the ‘ProcPars’ tab by clicking on it.

14 Make the following changes:
Sl = 4096
LB [Hz] = 3.5
PH_mod = select ‘pk’
15. Click on the ‘Acquire’ tab in the TopSpin menu bar.
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°|  sStat  Acquire = Process  Analyss  Publish  View Manage &
|' Sample » |!$Lc|:k;| V Tunew H{L Spin v |i €% Shimw H_ﬂu Prosol = HEgainv H D Gow HOptiOHSv |

16. Select H!, Spin = ‘ by clicking on it.

Turn sample rotation on (ro on)
Turn sample rotation off (ro off)
Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

17. Select 'ro off’ by clicking on it.

n This test should be run without rotation.

9.4.2 Acquisition

1. Select ‘ T gain?'g:‘ by clicking on it.

2. Select | I Go = | by clicking on it.

9.4.3 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

|  start Acquire Process ~ Analyse Publish  View Manage &

| A Proc. Spectrum « H ’\?/ Adjust Phase = || /?}\ Calib. Axis + H ?ﬁf{ Pick Peaks = H I Integrate + HAgvanced - \

2. Click on the down arrow inside the ‘ N Proc. Spectrum;gﬁi| button.

Configure Standard Processing (procid)
Window Multiplication (wm)

Fourier Transform (ft)

Start Automation AU Program (xaup)

3. Select ‘Configure Standard Processing’ by clicking on it.

4. Deselect the following options:
‘Set Spectrum Reference (sref)’
‘Auto-Baseline correction (abs)’
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‘Warn if Processed data exist’

| @ prnél‘d- |
Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing oplions.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum' bution.

Exponential Multiply (em) LB [Hz] = :_3_5

Fourier Transform (ft)

=l

Auto - Phasing (apk)
Set Spectrum Reference (sref)
Auto - Baseline Correction (absn) Include integration = |no -

Plot (autoplot) LAYOUT = '+!1 D_Xxwp vj

@ @ @ @

| Wam if processed data exist

save || Execute || cancel |

5. cick on [ Execute |

6. Expand the spectrum from 72 ppm to 62 ppm.

(1 carbon 90 1 1 CAData [= = =)

J Spectrum | ProcPars | AcquPars |Tme | PulseProg | Peaks | Integrals | Sample | Slructurel lel Fid | Aﬁqu‘

13C degree fesf L §
ASTM in CE0E r

7. Click on the right mouse button inside the spectral window.
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Toggle Spectrum Overview
Show Full Spectrum
Toggle Parameter Window

Specira Display Preferences

Save Display Region To...
Restore Display Region From Params. F1/2

Set Plot Height At Specific Cursor Position

Dataset Properties
Files
Explorer

8. Select ‘Save Display Region to..." by clicking on it.

Options

®@ Parameters F1/2 (e.g. used by 'restore display'. ...) [dpl]
) Parameters ABSF1/2 (e g used by 'absf, apkf')

©) Parameters STSR/STSI (used by strip ft)

) Parameters SIGF1.2 (sighal region) (used by 'sino')

{

) Parameters NOISF1.2 (noise region) (used by 'sino')
) A text file for use with other programs

9. Enable ‘Parameters F1/2’.

10. Click on .

11. Type wpar carbon_p90 to store the parameter for future use.

e =

Source Data Set = carbon_90 1 1 C:\Data
1) Select the desired file types of the source data set
2) Press OK to copy them to the destination parameter set.

Destination Dir = | C\Bruken TopSpind. 1.b 2expistan\nmripanuser '

Garce

12. Select all parameter options.

13. Click on .
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9.4.4 Determine The 90 Degree Pulse

1. Click on the ‘Acquire’ tab in the TopSpin menu bar.

|  start  Acquire Process Analyse Publish View Manage &2
W Samplew | % Lock | V Tunew | db Spinw | & Shimw || £V Prosol» 1= Gainw | B Gow || Options

2. Click on the down arrow inside the | D Gnr_:g_f_q button.

Transfer Fid To Disk (tr)

Estimate Exp. Time (expt)
Real-Time Go Setup (gs)

Optimize Acquisition Params (popt)

Start Automation AU program (xaua)

3. Select ‘Optimize Acquisition Params (popt)’ by clicking on it.
4. Make the following changes:

OPTIMIZE = Step by step

PARAMETER =p1

OPTIMUM = POSMAX

STARTVAL =2

NEXP = 20

VARMOD = LIN

INC=2
2 cabon 90 11 CA\Date =
[Tl store as 2D data (ser file)
[] The AU program specified in AUNM will be executed WDW= EM
[7] Perform automatic baseline correction (ABSF) PH_mod= pk
[Tl Overwrite existing files (disable confirmation Message) FT_mod= no
|| Stop sample spinning at the end of optimization (mash)
[”] Run optimization in background
OPTIMIZE GROUP PARAMET . OPTIMUM  STARTVAL ENDVAL NEXP VARMOD  INC
Step by step | lp1 |POSMAX l2 | |20 LN |2l

Start optimize |Skip currentopt_|| Showproto_ || Acdparam. | Restore | save || Readarray..
save amay file .|| Stopoptmi.. || Deletepar. || Dispaypat. | uUpsatePro.. || Hep |
5. Click on Save
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n The ENDVAL parameter has been updated.

6. Click on ’ Start optimize ]

Mumber of experiments: 20
| total experiment time will be: 20 min 20 sec

|| Continue ? [y | ]

[ OK H Cancel

7. Enter y in to the poptau window.

8. Click on .

The parameter optimization starts. The spectrometer acquires and processes 20 spectra
n with incrementing the parameter p1 from 2 usec by 2 usec to a final value of 40 usec. For

each of the 20 spectra, only the spectral region defined above is plotted, and all the
spectra are plotted side-by-side in the file carbon_90/1/999 as shown in the figure below.

===

B Acquisition finished: C:/Data/carbon_90/1/pdata/999
| spectrum | procPars | AcquPars | Titie | PulseProg | Peaks | Integrais | sample | structure | Piot | Fia | Acqul

poptau for P 1 finished.
POSMAX af expariment . P 1 = 12000000 NEXP=20

| JH Ui],,l_n. o

[*1e6]

w i'...‘" L ‘.,.}1 H

[usec]
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experiment number and the NEXP value. Write this value down. To obtain a more accu-

The POSMAX value of p1 is displayed in the title which is the 90° pulse, along with the
ﬂ rate 90° pulse measurement, follow the steps below.

9. Close the popt setup window.
10. Typerep 1
11. Type p1

12. Enter the value which corresponds to a 360° pulse (four times the
POSMAX value).

13. Type zg
14. Type efp

15. Change p1 slightly and repeat steps 13 and 14, until the signal undergoes a zero
crossing as expected for an exact 360° pulse.

The signal is negative for a pulse angle slightly less then 360° and positive when the
pulse angle is slightly more then 360°.

16. Simply divide the determine 360° pulse value by 4. This will be the exact 90° pulse
length for the proton transmitter on the current probe.
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9.5 Observations
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10 Sensitivity Tests

10.1 Introduction

This chapter describes the sensitivity test procedures for 1H and 13C. It is assumed that
the user is already familiar with acquisition and processing of simple 1D NMR spectra.
Chapter 5, 1-D Proton Experiment and Chapter 7, 1-D Carbon Experiments. Also
the 90° pulses have to be properly calibrated, Chapter 9, Determination Of The 90

degree Pulses.

This chapter is intended as a guide for running the 1H and 13C Signal to Noise tests on
a probe or verifying the values observed by the engineer installing the instrument.

10.2  Proton Sensitivity Test

Standard Test Sample:
0.1% Ethylbenzene in CDCI3

10.2.1  Experiment Setup

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

3 J Start = Acquire  Process Analyse Publish View  Manage @
Create Dataset 'Tﬂ Find Dataset || ‘") Open Dataset | Paste Dataset U Read Pars.

2. Select | Create Dataset | by clicking on it.
3. Enter the following information in to the ‘New’ window.
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Prepare for a new experiment by creating a new data set and
initializing its NMR. parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.
Please define the number of receivers in the Options.

NAME |proton_sensitivity
EXPNO 1
PROCNO [1

) Use current parameters
© Experiment PROSENS
(~) Options

Set solvent:

) Execute "getprosol”

©) Keep parameters:

DIR |CAData
[ Show new dataset in new window

Receivers (1.2, ...16) 1

P1,01,PLW1 ~ | Change |

Proton sensitivity test

TITLE 10.1% Ethylbenzene in CDCI3

’ OK ” Cancel ” More Info... ” Help ]

The directory (DIR) is specific to how the data are stored and therefore may show differ-
ent entries as the one in the figure above. Click on the down arrow button to browse for

a specific directory.

4. Click on .

5. Click on the ‘Acquire’ tab in the TopSpin menu bar.

\:J Start  Acquire  Process  Analyse  Publish View  Manage

Q

(W Samplew |21 ock [V Tunew | &b Spinw | & Shimw || ) Prosolw | 1= Gainw || B Gow || Options»

6. Select | Samplew | by clicking on it.

Turn on sample lift air (ej)

Turn off sample Iift air (ij)

Control sample temperature (edte)

122
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7. Select ‘e’ by clicking on it.

Wait till the sample lift air is turned on and remove any sample which may have been in
the magnet.

8. Place the sample on too the top of the magnet.

9. Select |'|| Sample w | by clicking on it.

Turn on sample lift air (ef)
Turn off sample lift air (ij)

Control sample temperature (edte)

10. Select ‘ij’ by clicking on it.

Wait till the sample is lowered down in to the probe and the lift air is turned off. A clicking
sound may be heard.

11. Select | HE | ock by clicking on it.

‘b Sahvents table .
| 4 Solvent | Description |

Acetone acetone-d6

CeD6 benzene-dé

CeDB+Dioxane  ASTM Sample

CD2ClI2 methylenechloride-d2

CD3CN acetonitrile-d3

D20 deuteriumoxide

DEE diethylether-d10

Dioxane dioxane-d8

DME dimethylether-de

DMSO dimethylsulfoxide-d6

EtOD ethanol-dé

H20+D20 90%H20 and 10%020

MeOD methanol-d4

Tol toluene-da

Lock nucleus: :-_2H v

12. Select ‘CDCI3’ by clicking on it.

13. Select | .15 Spin = ‘ by clicking on it.
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Turn sample rotation on (ro on)
Turn sample rotation off (ro off)

Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

14. Select 'ro on’ by clicking on it.

15. Select | = Shim-;:gf-ﬁ| by clicking on it.

This executes the command ‘gradshim’. To select other options. click on the down arrow
inside the ‘Shim’ button.

16. Select  £¥ Prasol by clicking on it.

n This will load the pulse width and power levels in to the parameter set.

10.2.2  Acquisition

1. Select | [ ﬁain?'g:‘ by clicking on it.

The relaxation time D1 is by default in this parameter set 60 seconds and therefore the
adjustment of the receiver gain will take some time.

2. Select | D Gn»_\yg_e=| by clicking on it.

10.2.3 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

‘ | _J Start  Acquire  Process = Analyse Publish View  Manage @

\ ) Proc. Spectrum = H "@Adiust Phase = H /3}\ Calib. Axis = || ,ﬁ*ﬁf{ Pick Peaks = H f Integrate = HAgvancedv |

2. Click on | | Prog. Spectrum's -
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This executes a processing program including commands such as an exponential win-
dow function ‘em’, Fourier transformation ‘ft’, an automatic phase correction ‘apk’ and a
baseline correction ‘abs’. Other options are available by clicking on the down arrow
inside the ‘Proc. Spectrum’ button.

10.2.4 Calculating The Signal To Noise Ratio

The signal to noise ratio is determined on the intensity of the quartet lines between
2 ppm and 3 ppm. It is calculated by AU-program sinocal over a range of 2 ppm
between 2.8 ppm and 7 ppm. The s/n ratio is strongly dependant on good resolution and
lineshape. The splitting between the two central lines of the methylquartet should go
lower than 15% (with LB=1 Hz), see the figure below.

2 Acquisition finished: Ci/Data/proton_sens/1/pdata/t EIE@]
| spectrum | procpars [ Acqupars [ Titte | Puiseprog | Peaks | integras [ sampie | structure [ Prot [ Fia | Acaul

TH sansitvity test -
0.1% ETB in CDCI3 [

[*1e8]

Enter left limit of signal range in ppm :

|3

| ok || cance

2. Enter 3 for the left limit of the signal range.

3. Click on .
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Enter right limit of signal range in ppm :

I
2

| oKk || cancel |

4. Enter 2 for the right limit of the signal range.

5. Click on .

Enter left limit of noise range in ppm :

7

| oKk || cancel |

6. Enter 7 for the left limit of the noise range.

7. Click on .

Enter right limit of noise range in ppm :

28

| oKk || cancel |

8. Enter 2.8 for the right limit of the noise range.

9. Click on .

| ok || cancel |

10. Enter 2 for the noise width.

11. Click on .
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7 Ac‘q.--‘v]'“ Finishedt C/D Mm,;e}sﬂ? odata/l \El&] Eg
| Spectrum | procpars | Acqupars | Titte | Puiseprog | Peaks | integrais | sampie | structure | Prot | Fig | Acqul
TH sensitivity tesf = §
0.1% ETB in COCY3 rE
e
™
Best sino value: 149.7 =
Signal from 3.00 to 2.00 ppm L
Noise from 5.99 to 3.99 ppm F
LW
2
o
| g &
T T T T T T T T T T T T T
8 [ 4 2 0 [ppm]
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10.3 Observations
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10.4  Carbon Sensitivity Test Without Proton Decoupling

Standard Test Sample:
ASTM (60% C6D6 / 40% p-Dioxane)

10.4.1 Experiment Setup

1. Click on the ‘Start’ tab in the TopSpin Menu bar.

1 ;J Start = Acquire  Process Analyse Publish View  Manage @
' Create Dataset| | i Find Dataset ' \/Open Dataset| = Paste Dataset| |:] Read Pars.|

2. Select _ Create Dataset | by clicking on it.
3. Enter the following information in to the ‘New’ window.

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME carbon_sens_astm
EXPNO 1
PROCNO [1

) Use current parameters

@ Experiment Ep‘l 3CPD Select
f_\s Options
Set solvent: CEDG =

©) Execute "getprosol”
) Keep parameters: :P 1,01, PLW1 - -

DIR C\Data -
D Show new dataset in new window

Receivers (1.2, _16) 1

13C sensitivity test no 1H decoupling

o o i
TITLE ASTM (60% CEDE/40% Dioxane)

[ ok |[ cancer |[ moremnro.. |[ Hep |
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Sensitivity Tests

ent entries as the one in the figure above. Click on the down arrow button to browse for

n The directory (DIR) is specific to how the data are stored and therefore may show differ-
a specific directory.

4, Click on .

5. Click on the ‘Acquire’ tab in the TopSpin menu bar.

U Start Acquire Process Analyse Publish View Manage @
|® Samplew \ﬁﬁ;ockl V Tunew | db Spinw | & shims || £} Prosol> | 1~ Gainw || [B Gow | Options = |

6. Select | Samplew | by clicking on it.

Turn on sample lift air (ej)

Turn off sample Iift air (ij)

Control sample temperature (edte)

7. Select ‘ej’ by clicking on it.

Wait till the sample lift air is turned on and remove any sample which may have been in
the magnet.

8. Place the sample on too the top of the magnet.

9. Select ‘l.‘ Sample » | by clicking on it.

Turn on sample lift air (f)

Turn off sample lift air (ij)

Control sample temperature (edte)

10. Select ‘ij’ by clicking on it.

Wait till the sample is lowered down in to the probe and the lift air is turned off. A clicking
sound may be heard.

11. Select | =8 | ock by clicking on it.
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ﬁb Sahsents table .
| 4 Splvent | Description |

CeDB+Dioxane  ASTM Sample

cD2CI2 methylenechloride-d2

CD3CN acetonitrile-d3

CDCI3 chloroform-d

D20 deuteriumoxide

DEE diethylether-d10

Dioxane dioxane-d8

DME dimethylether-dé

DMSO dimethylsulfoxide-dé

EtOD ethanol-d6

H20+D20 90%H20 and 10%020

MeOD methanol-d4

Tol toluene-da

Lock nucleus: (24 v |

12. Select ‘C6D6’ by clicking on it.
13. Select | Ak Spin'w | by clicking on it.

Turn sample rotation on (ro on)
Turn sample rotation off (ro off)
Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

14. Select 'ro on’ by clicking on it.

15. Select | &1 Shim-;:g_i-f‘ by clicking on it.

This executes the command ‘gradshim’.To select other options. click on the down arrow
inside the ‘Shim’ button.

16. Select | &¥ Prosol by clicking on it.

n This will load the pulse width and power levels in to the parameter set.

17. Select the ‘AcquPars’ tab by clicking on it.

18. Make the following changes:

PULPROG = zg
TD = 65536
SW [ppm] = 160
D1 =300
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DS=0
NS=1
O1 [ppm] = 100
19. Select the ‘ProcPars’ tab by clicking on it.

20. Make the following changes:
Sl = 32768
LB[Hz] =35

21. Click on the ‘Aquire’ tab in the TopSpin menu bar.

10.4.2  Acquisition

1. Select | [ gain)ig';:‘ by clicking on it.

The relaxation time D1 is by default in this parameter set 300 s and therefore the adjust-
ment of the receiver gain will take some time.

2. Select | D GQ‘_.?:| by clicking on it.

10.4.3 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar.

| J Start Acquire  Process Analyse Publish View  Manage @
‘ A Proc. Spectrum = ’\@/ Adjust Phase = H /5}\ Calib. Axis = I ﬁgﬁ Pick Peaks = ‘ Integrate = ‘Agvanced -
P Il | 0 ]

2. Click on | N Proc. Spectrum = ‘

This executes a processing program including commands such as an exponential win-
dow function ‘em’, Fourier transformation ‘ft’, an automatic phase correction ‘apk’ and a
baseline correction ‘abs’. Other options are available by clicking on the down arrow
inside the ‘Proc. Spectrum’ button.
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10.4.4 Calculating The Signal To Noise Ratio

The signal to noise ratio is determined on the triplet of the deuterated benzene between
127 ppm and 129 ppm. It is calculated by AU-program sinocal over a range of 4 ppm
between 70 ppm and 125 ppm. The s/n ratio is strongly dependant on good resolution
and line shape. The splitting of the 1:1:1 triplet should go lower than 9% (5mm) see
Figure 10.24. 10% (10 mm) and 12% (20 mm).

(A ranvanes (e (o0 (i |
| spectrum | procpars [ AcquPars [ Titte | PuiseProg | Peaks | integrais [ sample | structure [ Piot [ Fid | Acu|
130 sensitivify fest L T
no decoupling LIE,
ASTM In CE0E

— T — -
129 128 127 126 [ppm]

1. Type sinocal on the command line.

Enter left limit of signal range in ppm -

130

| ok || cancel

2. Enter 128 for the left limit of the signal range.

3. Click on .

Enter right limit of signal range in ppm -

125

| ok || cancel

4. Enter 127 for the right limit of the signal range.

5. Click on .
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Enter left limit of noise range in ppm :

1120

| oKk || cancel |

6. Enter 125 for the left limit of the noise range.

7. Click on .

Enter right limit of noise range in ppm :

80

| oKk || cancel |

8. Enter 30 for the right limit of the noise range.

9. Click on .

| ok || cancel |

10. Enter 40 for the noise width.

11. Click on .
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| 2 Acquisition finished: C:/Data/carbon_sens/101/pdata/1 =i -}:i.]
| Spectrum | procars | Acqupars | Titte | Puiseprog | Peaks | integrais | sampie | structure | Prot | Fia | Acqul \
13C sensitivity test L%
no dacoupling [} == LT
ASTM In CEDE r
Best sino value: 89 1 =
Signal from 130.00 to 125.00 ppm r
Noise from 120.00 to 0.00 ppm [
Le
o™
Lo
e
—
R R AR ol A A AN W g o
B b L bl Lt it m il b Ll
L L e e S AL S e S e T e R B LA A
160 140 120 100 g0 60 a0 [ppm]
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10.5 Observations
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11 Spectrometer Configuration

11.1  Hardware Configuration

1. Click on the ‘Manage’ tab in the TopSpin Menu bar.

E] Start  Acquire  Process Analyse Publish View  Manage @

fPrgferences:iSpectrgmelerv HSecurityv HgommandSv ilﬂemole:

2. Click on the down arrow inside the |.Spectrgmeterv ' button.

Hardware Detection B | Configure Hardware {cf)
Experiments/Parameters g | Initialize Spectrometer Interface (i)

Save/Restore Installation | Edit the Probehead Table (edhead)

Spectrometer Usage (account) | Setup Linearization Correction Tables (cortab)

Find Ethernet Addresses (ha)

3. Select ‘Hardware Detection’.
4. Select ‘Configure Hardware (cf)’ by clicking on it.

5. Enter the NMR administration password.

6. Click on .

s =

Spectrometer configuration (CT)

Configure the hardware of your spectrometer or créabe a configuration for a datastation.

Active configuration. "FOURIER_300°

Available spectrometer configurations

& Configuralion Speclrometer type Frequency [MHz] Type
Bruker_default_av300 Avance-AV 500 50013 Dalastabion
Bruker_gefault_aviiTon Avanie-AY 700 70013  Datastaton
Bruker_default_avilc00 Avance lll 600 60013  Datastation

Select one of the avalable configurations o create a new spectrometer configuration!

Press "EG 10 Moy OF USe an existing confguration (&.q. It you want 1o 360 new hardware
Of If You Want to use the configuration from a previous TopSpin version)

Press "New™ 1o create a new spectrometer configuration from scrateh

Press "Delete” 1o delete the selecied configuration

Press "Show” 1o view the "Configuration summary™ {(uxnmr info) of the selected configuration.

show || Delete || new || Ear || cance
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6. Select Configuration for ‘Spect’ by clicking on it.

7. Click on .

& et

[Edit configuration

Configuration
Configuration name FOURIER_300
Spectrometer @
Datastation

1H frequency of magnet [(MHZ] 30018

Debug
Use debug module

<o | [z ]  conce

8. Click on .

¢ ==}

Specify the channel 1o which extemal devices ane Connecied.

Communication channels for exiemal cevices

HFPR Preamplifier n |

ACB Ampliier Control Board no -

Minispes Lock 149.236.99 254

WTU Variable Temperature Unit 14923699253 =

LC-HMR Software HyStar no |

Grageent Temperature Unit (BCU-20) | no .

MAS Pncumatic Control Unit e =

Bruker Automatic Changer no -

Barcode Printer no |

Cryo Controser o -

HPCU High Power Control Unit (4] =

Preemphass/Gradient Linit no -

Fast Gradent Supervisor no |

Gradeent Power Supply Controd Unit | nd L)

Radio Frequency Supervisor n -

Lockswitch

2H Lockswitch connécted 1o Amplier Number 1 X

19F Lockswitch connecled to Amplifier Number | no -

[cpevon | (nen» ) [Ccama ]

|nconlseruer check list of installed devices: |

9. Enter the ports for the external devices as shown in the figure above.

10. Click on .
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| Additional configuration:

Security configuration
Enable peak power check (POWCHK): [

[ «prevous | [ne> ] [ cancen |

I NEonfearver check securty parameters.

11. Click on .

T S—
L1E) =
Edit nuckel table (delete or modify values)
Note You can also edit this table with the command ednuc
Receplivity (rel. 13C) Frequency (ret 1H)
1H Hydrogen 56800 172
2H Deuterium 000821 1 2
1ac Carbon 10 12
- i . - - - - 2
[ <Previous || nea> | [ cancel |

12. Click on .
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& et

Configuration summary (uxnmr info)

CONFIGURRTION INFORMATICH

Fath : C:/Bzuker/TopSpind.l.b.2/conf/instr/ FOURIER 300/ uwxnms. info
Date : Tue Oct 16 12:10:18 2010 '

Release : TopSpin Acquisiticn Version alpha-pl0

Installed in : C:/Bruker/TopSpini.1.b.2

Moot : APPSL

=] i Wandows 7 (Va 8.1)

CFY : InteliR) Xeon(R) CPU WIS0S @ 2.53G6Mr (2 cozes at 2532 MMz)
User : narau

Deseription @

Location

System : unknown

Crder Wusber :

Configured in: C:/Brukes/TepSpind.l.b.2/ccnf/inscs/FOURIER_300
AcgleontzolSezver: DRMS DRU
= ICP/IF addreas = 127.0.0.1

= Pirmware Version = 292593

Routes: nome installed

k! £t at the et ter subnet:

Minispec Rmplifier HMG01/215 ECL 200:

= ICR/IP address 149.236.99.252

= hmplifiex = DymaTszmi: HMS01/215 ECL 200
Minispec Rmplifier MMGO2/218 ECL 200:

- TCP/IP address = 140.236.00.252

= Rmplifier DrmaTrmd: MMGOZ2/215 ECL 200

BSMS: DreamSpes Magnet Controller connected to ethernes -
° - r— ~
[<prevous ] [ o> | [comer ] oo |

The configuration information is displayed on the screen. Store the print out of the config-
uration information with the installation data.

13. Click on .
14. Click on .
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Spectrometer Configuration

__l,_t!

Additional configuration programs.

Config

Probe satup [

Ediwsad

Instaliation of slandard experiments LE’W
Solvent table setup | Edsolv
Lock parameler setup [ Ediock
Spectrometer parameters selup [ Edscon |

[ <Prevous |

| Einsh> || cancel

ek

Expinstall

731979 00_004

1. Click on [ Expinstall
2. Enter the NMR administration password.

3. Click on .
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[_’ Experiment installation and AU compilation

Expinstall

Expinstall installs pulse programs, AU programs,

parameter sets and various other resources for spectrometer
or datastation usage. It must be performed once after the
installation of TOPSPIN. For spectrometer control do cf first.
For a customized datastation configuration copy your
spectrometer configuration directory (typically called "spect”)
to <TopSpin installation dir_>/conffinstr.

WARNING:

Please archive all your MODIFIED Bruker PARAMETER-files,
AU-programs and PULSE-programs before running
"expinstall”.

4, Click on .

[_’ Experiment installation and AU compilation

Select the type of installation:
O Installation for Datastation (Default)

O Installation for Datastation (Customize)

@ Installation for Spectrometer

[ <Back || Next> | Finsn
5. Select ‘Installation for Spectrometer’.

6. Click on .
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L’ Expinstall for Spectrometer

Select the type of acquisition-
High Resolution Systems

[ Solid State Systems

[ Micro-imaging and Diffusion Systems

[ <Back || Next> | Finen

7. Select ‘High Resolution System’.

8. Click on .

& | Expinstall for S pectrometer.

Select the items you want to install:
Install Pulse Programs

Install Bruker AU Programs

[ Recompile All User AU Programs
Install Library CPD Programs

Install Library Gradient Files

Install Library Shape Files

Convert Standard Parameter Sets
Install Standard Scaling Region Files
Install Bruker Macros

Install Bruker Python Programs

[ setectal || select none

[ < Back ]| Next> { Fin

Cancel

9. Click on .
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[_‘ Expinstall for Spectrometer

Select your printer:

Default printer: |HP Laserlet 2100 PCL6G V|

Select your plotter:

Default plotter: |HP LaserJet 2100 PCL6 vl

Select the plotter paper format:

Paper format: |A4 / Letter v

I <Back |[ Next > l Finish

10. Select Default printer and plotter.

11. Select Paper format.

12. Click on .

& Epinstafor Spactomete ==
Select the basic frequency of your spectromeler

Basic frequency (MHz) 300.18
Select the digitizer

Type of digitzer DRMS

Select the acquisition mode

ACGUESINON MO gsim

Select the pre-scan-delay DE
Defaull pre-scan-delay (Us) 6.5

13. Click on .
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&y Expinttall for Spechrorristar ==
Expinstall will be execwled with following oplions

Installation for Spectromeler
(High Resolution)
Configuration name FOURIER300

install Pulse Programs

install Bruker AU Programs

Install Library CPD Programs

Install Library Gradient Files

Install Library Shape Files

Convert Standard Parameter Sets
Install Standard Scaling Region Files
Install Bruker Macros

Install Bruker Python Programs

Basic frequency 300 18 MHz
Digitizer DRMS
Acquisition mode  gsim
Pre-scan-delay 66us

Prinfer Microsoft XPS Document Writer (redirecied 1icopy 1)
Plotter Microsoft X¥PS Document Wiiter (redirected ticopy 1)
Paperformat Ad [ Leter

i) -

14. Click on |

expinstall starts now. This process will take approximately. 30 seconds. On finish the
message below appears. To set up a time schedule to perform an NMR_save periodi-
cally (recommended) follow the instructions in 10.3 Set up the cron job for NMR_save.

An automatic periodical backup of your TopSpin configuration
can be defined in TopSpin. Currently you do not use this tool.

Press "Automatic Backup" to open the configuration tool.

[ Do not show this message again

| Help || Automatic Backup || Ciose ]

11.3 Set Up The Cron Job For NMR_save

1. Click on [ Automatic Backup ]
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J Save installation files ‘ Restore installation ﬂles|| Save userﬂ\es” Restore user files|

Save installation specific files.

Instaliation specific files are collected and stored into a compressed file. This compressed file can be used
to copy the files from a previous installation to a new installation or to create a backup
of the installation specific files.

Note:
To save user specific files use the "Save user files" tab.

Location of backup file: C:\Bruker\TopSpin3.0.b.43\nmr_backup

Qvenwrite existing backup file: (il

Installation to be saved (TopSpin home): C:\Bruker\TopSpin3.0.b.43

Spectrometer configuration (e.g. spect): spect ¥
Display default information: ®

Display additional information: O

Execute "Save installation specific files” periodically | Automatic Backup |

Log:

2. Click on [ Automatic Backup ]

Job
Command |,nml5ave -date -path "C\Bruker\TopSpin3.0 b 43\nmr_backup” -source "C:\‘
Description |Execule NMR_SAVE ‘

Execution scope  TopSpin (requires authentication)

Options

Direct execution

Rules
[ ~
Minute of the hour from:- |12 V‘ to: ‘f— Ignore — V| E]
Hour of the day from: iM V‘ to: ‘f— Ignore — V|
Day of the month from: !22 V‘ to: ‘f— Ignore — V|
Month of the year from: | * ¥| to: —Ignore —
Day of the week from: * | for —Ignore —
h

[_’ New periodical
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Spectrometer Configuration

In this example an NMR_save is performed from January to December on the 1st day of
the month at 2 o’clock in the morning.

3. Click on .

[ [H]

Adaditional confiquration programs.

Config

Inslallation of standard experiments
Sohvent fable setup

Probe table sabup

Lock parameler setup

Spectromater parameaters sabup

[ epnsan |

[ Edneas |

| <Previous || Finisn> || cancal
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11.4 Observations
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12 Standard Parameter Set List

12.1  1-D Experiments

C13APT - Attached Proton Test using jmod pulse program
C13CPD - C13 exp. comp. pulse dec. 1024 scans

C13CPD32 - C13 exp. comp. pulse dec. 32 scans
C13CPDSN - C13 exp. comp. pulse dec. with signal-to-noise calc.
C13DE45SN - C13 dept all positive with signal-to-noise calc.
C13DEPTA45 - C13 dept all positive

C13DEPT90 - C13 dept CH-only

C13DEPT135 - C13 dept CH,CH3 pos. CH2 neg.
C13DEPT135p - dept135 with phase of previous C13

C13GD - C13 exp. gated decoupling

C13IG - C13 exp. inverse gated decoupling

C13HUMP - 13C hump (lineshape) test

C13RESOL - 13C resolution (half width) test

C13SENS - 13C sensitivity (SINO) test

PROTON128 - 1H experiment 128 scans

PROTONCONLF - 1H exp. with conditional low field plot
PROTONEXP - 1H experiment + expansions

PROTONLF - 1H experiment + low field plot

PROTONLFEXP - 1H experiment + low field plot + expansions
PROTONNR - 1H exp. non spinning

PROTONNREXP - 1H exp. non spinning + expansions
PROTONNRLF - 1H exp. non spinning + low field plot
PRONRLFEXP - 1H exp. non spinning + low field plot + expansions
PROTONT1 - 1H T1 Relaxation measurement

PROHUMP - 1H hump (lineshape) test

PRORESOL - 1H resolution (half width) test

PROSENS - 1H sensitivity (SINO) test
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12.2  2-D Experiments

COSY45SW - sw opt. COSY45 (magn. mode)

COSY90SW - sw opt. COSY90 (magn. mode)

COSYGPSW - sw opt. COSY with gradients (magn. mode)
COSYDQFPHSW - sw opt. COSY with dq filter (TPPI)
COSYGPDFPHSW - sw opt. COSY with gradients and dq filter (TPPI)
COSYGPMFSW - sw opt. COSY with gradients and mq filter (magn. mode)
MLEVPHSW - sw opt. TOCSY (TPPI)

NOESYPHSW - sw opt. NOESY (TPPI)

NOESYGPPHSW - sw opt. NOESY with gradients (TPPI)

ROESYPHSW - sw opt. ROESY (TPPI)

HMQCGP - sw opt. HMQC with gradients (magn. mode)

HMBCGP - sw opt. HMBC with gradients, low pass J-filter, no decoupling
HSQCEDGPPH - sw opt. edited HSQC with gradients (TPPI)
HSQCGPPH - sw opt. HSQC sens. improved with gradients (TPPI)
HMBCGPND - sw opt. HMBC with gradients

Above are the current list of all parameter sets which are specific to work on a Fourier
system. The list is being created during expinstall and stored in the

“<TopSpin-home>/exp/stan/nmr/par” directory.
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13 Contact

Manufacturer:
Bruker BioSpin NMR
Silberstreifen
D-76287 Rheinstetten
Germany

Phone: +49 721-5171-02
http://www.bruker.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://lwww.bruker.com/service/information-communication/helpdesk.html
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