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1 Introduction

1.1 General

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

1.2 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 systems (e.g. Cryo probes) and could cause damage to the unit. There-
fore only persons trained in the operation of the AVANCE systems should operate the
unit.
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2 Spectrometer Basics

2.1 Introduction

In terms of safety the presence of a relatively strong magnet is what differentiatesNMR
spectrometers from most other laboratory equipment. When designing an NMR labora-
tory, 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 vicin-
ity 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 peo-
ple working in the vicinity of the magnet fully understand the potential hazards. Of critical
importance is that people fitted with cardiac pacemakers or metallic implants should
never be allowed near the magnet.

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

e 2. The large content of liquid Nitrogen and Helium.

2.2 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!

Because the strength of the stray field drops significantly as one moves away from the
magnet, it is useful to discuss safety in terms of two broadly defined regions, the inner
and outer zone. In terms of organizing a laboratory as well as defining good work prac-
tices, the concept of an inner and outer zone is particularly useful.

The physical extent of these two zones will depend on the size of the magnet. The big-
ger the magnet, the stronger the stray magnetic fields and hence the larger the extent of
the two zones. Figure 2.1. shows the concept of the two zones (not drawn to scale).
Details of stray fields for various magnets can be found in the Site Planning Guides
delivered with the BASH CD.

B7169_00_01 11



Figure 2.1
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221 Safety Precautions within the Inner Zone

The inner zone extends from the magnet center to the ImT (10 Gauss) line. Within this
region objects may suddenly be drawn towards the magnet center. The attractive force
of the magnet can change from barely noticeable to uncontrollable within a very short
distance. Under no circumstances should heavy ferromagnetic objects be located
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or moved within this zone.

Any ladders used when working on the magnet should be made of non-magnetic mate-
rial such as aluminum. Helium and nitrogen dewars which are used to top up the liquid
levels inside the magnet must be made of non-magnetic material.

Do not allow small steel objects (screwdrivers, bolts etc.) to lie on the floor near the mag-
net. These could cause serious damage if drawn into the magnet bore, especially when
no probe is inserted in the magnet.

Mechanical watches may be damaged if worn within the inner zone. Digital watches can
be worn safely. Of course, the precautions for the outer zone which will now be dis-
cussed must also be adhered to within the inner zone.

2.2.2 Safety precautions within the outer zone

The outer zone extends from the 1mT line to the 0.3mT line. The magnet's stray field
does not get blocked by walls, floors or ceilings and the outer zone may well encompass
adjoining rooms. The stray field may erase information stored on magnetic tapes or
discs. Bank cards, security passes or any devices containing a magnetic strip may be
damaged. CD’s will not be damaged, although CD drives may contain magnetic parts.
When using pressurized gas cylinders made of steel, they should be located well
beyond the outer zone (preferably outside the magnet room) and must always be prop-
erly fixed to the wall. The color display of computer monitors may suffer some distortion
when located too close to the magnet, although permanent damage is unlikely. Once
beyond the outer zone any special precautions on account of the magnet stray field are
no longer necessary.

2.3 Cryogenic Safety

The magnet contains relatively large quantities of liquid helium and nitrogen. These lig-
uids, 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 con-
tact 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.

Helium and nitrogen are non-toxic gases. However, because of a possible magnet
guench, whereupon the room may suddenly fill with evaporated gases, adequate venti-
lation must always be provided.

2.4 Electrical Safety

The spectrometer hardware is no more or less hazardous than any typical electronic or
pneumatic hardware and should be treated accordingly. Do not remove any of the pro-
tective panels from the various units. They are fitted to protect you and should be
opened by qualified service personnel only. The main panel at the rear of the console is
designed to be removed using two quick release screws, but again, this should only be

B7169_00_01 13



done by trained personnel. Please note that, unless disconnected, cooling fans on the
rear panel will continue to run even with the panel removed.

2.5 Chemical Safety

Users should be fully aware of any hazards associated with the samples they are work-
ing with. Organic compounds may be highly flammable, corrosive, carcinogenic etc.

2.6 CE Certification

All major hardware units housed in the AVANCE with SGU consoles as well as periph-
eral units such as the HPPR, shim systems, probe and BSMS keyboards comply with
the CE Declaration of Conformity. This includes the level of any stray electromagnetic
radiation that might be emitted as well as standard electrical hazards.

NOTE: To minimize electromagnetic radiation leakage, the doors of the console should
be closed and the rear paneling mounted.

2.7 AVANCE Architecture Overview

Figure 2.2
NETWORK /ﬁ-m
< MAGNET
BSMS
SHIM&LOCK I
CONTROL

TRANSMITTER

Acquisition
Processor

COMMUNICATION
CONTROL
UNIT

I RECEIVER
ACQUISITION
CONTROL
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NOTE: Please use the BASH (Bruker Advanced Service Handbook) for further informa-
tion about the AVANCE system and hardware.

2.8 Sample preparation

¢ Use clean and dry sample tubes

¢ Use medium to high quality sample tubes

« Always filter the sample solution

¢ Always use the same sample volume or solution height
¢ Filling volume of a 5 mm tubes is 0.6 ml or 5 cm

¢ Filling volume of a 10 mm tubes is 4 ml or 5 cm

¢ Use the sample depth gauge to adjust the sample depth (1.8 cm for older style
probes, 2.0 cm for newer style probes)

* 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

2.9 Inserting the Sample Plus Spinner into the Magnet

The raising and lowering of the sample is controlled by a stream of pressurized air. Be
careful never to lift the sample with the plug still inserted at the top of the magnet bore.
Newer BOSS-2 shim systems are designed not to enable the LIFT if the magnet bore is
still plugged. Furthermore, make sure that the air flow is present (it is quite audible)
before placing a sample onto the top of the bore.

B7169_00_01 15



Figure 2.3

spinner

¢ / | depth
: | gauge e

To insert the sample plus spinner into the magnet
use the following procedure:

1. If present, remove the plug from the top of the magnet bore

2. Activate the LIFT button on the BSMS keyboard. 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. Press the LIFT key again. The sample will gently drop into the magnet and
will settle at a precise position within the probe.

2.10  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 mag-
netic field at the center of the magnet.

NOTE: Sample tubes with a diameter of less then 5mm and samples to be investigated
using inverse probes are normally not rotated.
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Set the spin rate using the following procedure:
1. Open the BSMS display

2. Click on the SPIN button to activate the spinning.
Suggested spin rates are:

20 Hz for a 5 mm probe

12 Hz for a 10 mm probe

2.11  Tuning and Matching the Probe

The sensitivity of any probe will vary with the frequency of the signal transmitted to it and
there exists a frequency at which the probe is most sensitive. Furthermore this fre-
guency may be adjusted over a certain range using tuning capacitors built into the probe
circuitry. Tuning involves adjusting the probe circuitry so that the frequency at which it is
most sensitive is the relevant transmission frequency (SFO1, SFO2 etc.) Each coil in the
probe will be tuned (and matched) separately.

If the probe has been changed or the transmission frequency altered significantly, it may
be necessary to retune the probe. For routine work in organic solvents with selective
probes, the value of the transmitted frequencies are unlikely to vary greatly. Hence, once
the probe has been initially tuned, slight variations in frequency will not warrant retuning.
Typically the transmitted frequency would need to be altered by at least 100kHz to war-
rant retuning. However for broadband probes the frequencies transmitted will vary
greatly from nucleus to nucleus and so the probe will need to be tuned each time the
selected nucleus is altered.

Whenever a probe is tuned it should also be matched. Matching involves ensuring that
the maximum amount of the power arriving at the probe base is transmitted up to the coil
which lies towards the top of the probe. This ensures that the minimum amount of the
power arriving at the probe base is reflected back towards the amplifiers (and conse-
quently wasted).

NOTE: Bruker offers two different types of Tuning and Matching adjustments. In addition
to the manual adjustments of the tuning and matching capacitors, the probes can be
equipped with a Automatic Tuning Module (ATM). Follow the steps below for either
option.

2.11.1 Probes equipped with ATM

2.11.1.1  Automatic tuning

1. Type edc and create a new data set

2. Type atma
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NOTE: The display will switch automatically to the acquisition window and displays the
wobble curve. The tuning and matching is performed automatically. If multiple frequen-
cies are used in a parameter set such as C13CPD, HNCACOGP3D etc., ATMA will start
adjusting the lowest frequency first and will switch in the order of increasing frequency
automatically.

2.11.1.2 Manual tuning

1. Type atmm

NOTE: The ATM control window appears (see Figure 2.4) and the display will switch
automatically to the acquisition window and displays the wobble curve. (Figure 3.2).

Figure 2.4
File Optimize Help
Mucleus-

Mucleus Selection
@ BB(13C) O 1H
Tuhing
Fine Coarse
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x| @z | <« = | =z |=2=| T 91

-Matching-
Fine Coarse

ﬂ:l

x| <= | = = | == |=>=] B 1

L |

PA BBO 30051 BEF-H-D-05 Z COCI3

3. Click on the ‘Tuning’ buttons in the ATM control window to move the wobble curve in
to the center of the display

4. Click on the ‘Matching’ buttons in the ATM control window to adjust the dip of the
wobble curve to the lowest position

NOTE: Since the Tuning and Matching adjustment interact with each other, a repeat of
steps 3 and 4 are necessary for a perfect tune and match (see Figure 2.5). If multiple fre-
quencies are used in a parameter set such as C13CPD, use the ‘Nucleus Selection’
radio buttons in the ATM control window to switch to another nucleus and repeat steps 3
and 4.
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Figure 2.5
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2.11.2  Probes without ATM

1. Type edc and create a new data set
2. Type wobb
NOTE: The display will switch automatically to the acquisition window and displays the
wobble curve (see Figure 2.6). If multiple frequencies are used in a parameter set such
as C13CPD, HNCACOGP3D etc., wobb will start with the lowest frequency first. The
nuclei are selected in the order of increasing frequency. Tuning and Matching rods are
color-coded for different nuclei e.g. yellow for 1H, blue for 13C etc.
3. Adjust the Tuning rod marked T underneath the probe to move the wobble curve in to
the center of the display
4. Adjust the Matching rod marked M underneath the probe to adjust the dip of the wob-
ble curve to the lowest position
NOTE: Since the Tuning and Matching adjustment interact with each other, a repeat of
steps 3 and 4 are necessary for a perfect tune and match (see Figure 2.6). If multiple fre-
guencies are used in a parameter set and to switch to other frequencies, follow steps 5
through 6 below. and repeat steps 3 and 4.

B7169_00_01 19



Figure 2.6
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5. Clickon 4= | in the acquisition window

Figure 2.7
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Figure 2.8
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6. Click | on to terminate the acquisition
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2.12  Locking the sample

To display the lock signal type lockdisp on the Topspin command line. This opens a
window in which the lock trace appears.

The most convenient way to lock is to use the TopSpin command lock. To start the lock-
in procedure, enter lock and 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 lock 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-in procedure outlined above sets the frequency shift to the exact frequency
shift value for the given solvent as listed in the edlock table. It also sets the field value to
the value listed in the edlock table and then adjusts it slightly to a given ppm value no
longer depends on the lock solvent). Following this lock-in procedure, the solvent param-
eter in the eda table is set automatically, which is important if you wish to use the auto-
matic calibration command sref (see “Spectrum Calibration and Optimization”).

The lock-phase adjustment by monitoring the sweep wiggles (i.e., while the field is not
locked but is being swept) is recommended each time the probehead is changed,
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 autophase. Note that the
lock phase for each probehead is stored in the edlock table. In some cases, the lock
power level listed in the edlock table is set too high leading to a saturation of the lock sig-
nal. Usually, lock-in can be achieved, but the signal oscillates due to saturation. A quick
fix is simply to reduce the lock power manually after lockin. However, it is better to
change the power level in the edlock table.

NOTE: that the appropriate lock power level depends on the lock solvent, the field value,
and the probehead. Any value changes in the edlock table should only be done by
experts.

2.13  Shimming the sample

The following is intended to be a practical guide for adjusting the room temperature shim
system (BOSS). The purpose of shimming is to maximize the magnetic field homogene-
ity, which depends somewhat on probehead and sample geometry. In general, it is nec-
essary to shim the magnetic field after each probehead change, sample change, and
occasionally between changes to correct for any system drifts.

Optimal shim settings may vary substantially from probehead to probehead; however,
provided the probehead is always positioned the same in the magnet and the sample is
always positioned the same with respect to the receiver coil, the shim values for a given
probehead will be fairly reproducible. Thus, shimming time can be greatly reduced if the
shim settings for each probehead are stored as a shim file on the computer. When the
probehead is changed, the shim file for the new probehead can be read in and then final
adjustments can be made to these shim values to correct for system drifts, and to
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account for the geometry of the particular sample being used.

The BOSS shim system consists of a number of shim coils arranged in the room temper-
ature 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.

2.13.1 Shimming on the Lock Signal

When the spectrometer is locked, the vertical offset of the lock trace on the graphics dis-
play corresponds to the amplitude of the lock substance signal, assuming constant lock
DC, gain, 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 corre-
sponds to the highest possible lock substance signal amplitude.

2.13.2 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 resolu-
tion. 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.

2.13.3 Shimming using the Tune file

This method of shimming is useful when gradients are not available. A simple text file is
edited to give the BSMS the instructions to shim the sample automatically. A default
shim file “example_bsms” can be edited using the edtune command and then stored
with a new name in <TopSpin-home>/exp/stan/nmr/lists/group. The file and can be exe-
cuted with the command tune. Figure 2.9 shows an example of a tune file.

Figure 2.9
# SHIMMIT spin
DELAY 3
MAXLOCK 0.4

TIMEOUT 1800
LOCKDWELL 3
# Shim_name Maximum_Step_Size Number_of_Iterations

z 30 3
Z2 30 3
z 5 5
Z2 5 5
Z3 5 5
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2.13.4 Shimming using TopShim

TopShim is a tool designed for easy and automatic shimming. It requires that the instru-
ment is equipped with a gradient amplifier and a gradient probe. In addition a 2HTX
board or any 2H amplifier is necessary for Deuterium gradient shimming.

The core method of TopShim is gradient shimming. This is complemented by a spec-
trum optimization approach, where a quality criterion for the final lineshape ensures the
best results for all possible situations.

Both 1D and 3D shimming modes are provided to adjust only the on-axis or both the on-
and off-axis shim functions, respectively. However 3D is restricted to only Proton gradi-
ent shimming using a H20 sample.

The acquisition of the BO field map data can be carried out with 1H or 2H observation,
enabling the use of TopShim for protonated as well as deuterated solvents.

Optionally the additional tune functionality can be applied before and/or after gradient
shimming in order to adjust low order shims for maximum lock level.

For further information please consult the TopSpin Automatic Shimming Users Manual
in the Help section of TopSpin.

2.14  Optimizing Resolution and Lineshape

The standard sample for measuring the proton lineshape and resolution specifications
is, CHCL3 in Acetone-d6. The concentration of CHCL3 depends on the field strength of
the magnet and the probe and can vary from 3% down to 0.1%.

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.

Figure 2.10 and 2.11 are illustrating the influence of the On-axis shims on the lineshape.

Figure 2.10
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Figure 2.11
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3 1-D Proton experiment

3.1 Sample

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

chapter
Figure 3.1
R A
o g
T
i i
3*}““\ o '19"""\ T
12 2
J’,\\ /.1|§:\.\% o
o A%
1
3.2 1-D Proton experiment
3.2.1 Introduction

Section 3.2 describes the acquisition and processing of a one-dimensional 1H NMR
spectrum using the standard Bruker parameter set PROTON. The pulse sequence
zg30, Figure 3.2 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
degrees. The two parameters, D1 and P1, correspond to the length of the recycle delay,
and the length of the 90 degree RF pulse, respectively.

Figure 3.2
zg30
i

I <2 'Il III ﬁlliﬁllﬁ;'._”

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

3.2.2 Experiment setup

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

Figure 3.3
i _J Start =~ Acquire  Process  Apalyse Publish View  Manage @

' Create Dataset| | Z Find Dataset | ) Open Dataset| | Paste Dataset | 2] Read Pars.

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

Figure 3.4

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 box below.

MNAME proton_exp
EXPNO 1
PROCNO 1
DIR |c\atas 0 v
Solvent DMSO

<[ £

Experiment Dirs. i C\BrukenTopSpin3.0.b.40\exp\staninmripar

Experiment |PrOTON v
TITLE

1D- Proton experiment
30 mg Menthy! Anthranilate in DMSO-d&

[] Show new dataset in new window

D Receivers (1,2, ...16)

[ ok |[ cancer |[ moremnto_ |[ reip |

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 3.4 above. Click on the down arrow button to
browse for a specific directory.

4. Click on

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

Figure 3.5
\;‘il Start Acquire Process Analyse Publish View  Manage @
'\ Samplew | 3 Lock| V Tunew |3k spinw || B} shime & Prosol | = Gainw | [ Gow |Options « |

6. Select | Sample | by clicking on it
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Figure 3.6

Turn on sample lift air (ej)

Turn off sample Iift air (ij)

Control sample temperature (edte)

7. Select ‘ej’ by clicking on it

NOTE: 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 B Samplew | by clicking on it

Figure 3.7

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

Control sample temperature (edte)

10. Select ‘ij’ by clicking on it

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

11. Select | HE | ock by clicking on it

Figure 3.8

4 Solvents table

& Solvent | Description |

Acetic acetic acid-d4 i
Acetone acetone-dé

Acetone_Hump acetone-d6 (CHCI3)

CeD6 benzene-d6

cD2Ci2 methylenechloride-d2

CD3CN acetonitrile-d3

CDCI3 chloroform-d

CDCI3_SENS chioroform-d (ETB)

CH3CN+D20 HPLC Solvent (Acetonitri/D20)
D20 deuteriumoxide

DEE diethylether-d10

Dioxane dioxane-db b
DME dimethylether-d6

DMF dimethylformamide-d7

EtOD ethanol-d6

H20+D20 90%H20 and 10%D20 B
Lock nucleus: |2H »
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12. Select ‘DMSQ’ by clicking on it

13. Click on

14. Select ‘\Jf Tunerﬁ-‘ by clicking on it

NOTE: This performs a ‘atma’ (automatic tuning) and requires a probe equipped with a
automatic tuning module. Other options can be selected by clicking on the down arrow
inside the ‘Tune’ button.

15. Select | .1L Spin = ‘ by clicking on it

Figure 3.9

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

NOTE: Rotation may be turned off for probes such as BBI, TXI, TBI and for small sample
probes.

17. Select |E% Shim-:_-g-l‘ by clicking on it

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

18. Select | &¥ Prasol by clicking on it

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

3.2.3 Acquisition

1. Select | e gain;-ig'::‘ by clicking on it

NOTE: To adjust rg manually, click on the down arrow inside the ‘Gain’ icon

2. Select | D Gn'_?:| by clicking on it

NOTE: Other options are available by clicking on the down arrow inside the ‘Go’ button.
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3.24 Processing

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

Figure 3.10
| ;J Start Acquire  Process Analyse Publish View  Manage @
| I\ Proc. Spectrum~ | 7% Adjust Phase~ | 4, Calib. Axis = | ¢'¢Pick Peaks = | [ Integrate = | Advanced~

2. Click on ‘ N Proc. Spectrum;ﬁa‘

NOTE: This executes a processing program including commands such as an exponen-
tial 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.

Figure 3.11

¥ = Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

J Spectrum | ProcPars | AcquPars | Title | PulseProg E-F'Eaks | integrals| sampie | Slruclurs"ﬁﬂﬁ” Acqu
@L - Proton expeniment ; :
30 mg Menthyl Anthranilate in DMS0-d6 : :
. 3 g
i
ol : .
o™ S H
S ‘
T T T T T T T T T T T T T T
15 10 5 [} ppm]

3.25 Optimizing the Spectral width

1. Click on @1

3. Type the following F1 [ppm] values:
From =9

To=-1
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Figure 3.12

L! exactzoom

Please enter the exact coordinates
of the desired expansion.

P ippm]
From g
To -1

| ok |[ cancel

4. Click on

Figure 3.13

Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

J Spectrum | ProcPars || AcquPars | Title | PuiseProg H-Peaks H \megra\s" Sample H Struclure” m”ﬁ“ Acqui

[rei]

_| 1- Praton experiment ;
|30 ma Menihy! Anthranilafe in DMS0-d6

4. Click on é: to set the sweep width and the O1 frequency of the displayed region

Figure 3.14
] ]

New setting of SW. SFO1 from current region

SW = 9.9996 ppm

SWH = 3001.200 Hz

01 =1200.50 Hz / 3.9999 ppm
SFO1 = 300.1312005 MHz
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5. Click on

6. Click on & to start the acquisition

7. Clickon | /i Proc. Spectrum.

8. Expand the spectrum to include all peaks

Figure 3.15

8+ Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

| Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | sample | Structuréi\ Piot| Fid| Acqu

7 1- Proton experiment
730 mg Merz_lhyi Anfhran_uafe in DMS0-gg

‘o
=
o
2

6 4 4 [Ppm]

9. Click on | I Integrate & |

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

10. 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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Figure 3.16
Acquisition finished: C:/data3.0/proton_exp/1/pdata/1
Py o
? | 11 Prplon experiment : :
30 g Menihyt Anthranilate in DMSCd6 i i
Mouse| Sensitivity: 1.0 R e——_—_
7598 ppu ¢ z279.5851 Hz i -
0 —5um =| 0.0000 : i
_|DHFINE REGION MODE G i
Defing: Drag using left mouse button 5 :
J|Rgturp: Left-click highlighted icon :
o : i
o d i
Al ; Jl : L
T T T T T T T T T T T T T T T
(] 4 2 [ppm]

11. Repeat step13 for the remainder of the peaks

Figure 3.17

lata 3.0/proton_exp/1/pdata/1

Jqpf|¥$ﬂm/ﬁﬁ#:;f¢.@¢adb Nix*2/24*X=+T ¢ X &=l

1- Prolon experiment :
J0 mg Men_fhyi Anthranilale in DMS0-08 i

Mouse Sensitivity: 1.0

70,448 ppu / 134.408 Hez

W —5um = 27.1878

_|DEFINE REGION MODE

Define: Drag using left mouse bhurton
Return: Left-click highlighted icon

L

1.0697.

18617

10044

e T

1.0000

|

L
0.9505°
[pemegl

4 1.0782:
b

1 2.0531:

12. Click on gl to save the integration regions
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3.2.6 Plotting the 1D Proton spectra

1. Expand the spectrum (all peaks in display)
2. Click on @]_

3. Type the following F1 [ppm] values:

From =8.5

To=0.5

Figure 3.18

[_1 exactzoom

Please enter the exact coordinates
of the desired expansion.

F1iopm.
From 8.5000
To 0.5000
| ok |[ cancel |

4. Click on

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

Figure 3.19
|:J Start Acquire  Process Analyse Publish View  Manage @

IQ goggilﬁi Print+ || L/ Plot Layout+ || <& PDF < | ' -9 E-Mai_i l
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Figure 3.20

Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

| spectrum| ProcPars | AcquPars | Title | PulseProg H-Peaks | \megra\s" sample | Struclure‘ Plot ‘HH Acqu|

@ i | ] oo

1- Proton experiment
30 mg Menthyl Anthranilate in DM80-d&

[ L

T T T T T T T T T T T T
80 15 55 5 3.0 25 1.5 ppm

T "R T R N

-—

NOTE: If desired, any changes can be administered by clicking on the
the Plot Editor.

| icon to open

7. Click on the ’ﬂ'ﬂ to plot the spectrum
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3.2.7 Observations
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4  2-D Homonuclear experiments

4.1 Sample

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

Figure 4.1

4.2 2-D gradient COSY

4.2.1 Introduction

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 spec-
trum 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 gen-
eral, 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 4.2 describes the acquisition and processing of a two-dimensional 1H gradient
COSY. The standard Bruker parameter set is COSYGPSW and includes the pulse
sequence cosygpppgf shown in Figure 4.2. It consists of the recycling delay, two radio-
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frequency (RF) pulses, separated by the increment delay DO and the acquisition time
during which the signal is recorded. Both pulses have a 90 degrees angle. Two gradient
pulses are applied before and after the second pulse in the sequence. Purge pulses are
applied before d1.

Figure 4.2
cosygpppgf
H ﬁ a |, 4 )38 “mMﬁ.AMvAvw
p110 WWHH
G, (

G1G1

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.

4.2.2 Preparation experiment

1. Run a 1D Proton spectrum, following the instructions in Chapter 3, 1-D Proton
experiment, Paragraph 3.2.2 Experiment setup through 3.2.4 Processing.

Figure 4.3

§i = Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

J Spectrum | ProcPars | AcquPars \%it\;\\ PuiseProg }@eaké | Integrals | sample | Structure | Piot| F\E\i Acqu

[rel]

_| 1- Proton experimeni
| S0 mg Men:fhyi Anthranilaie in OMS0-dag

T T T T T T T T T T T T T T T T
15 10 5 0 [ppm]
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4.2.3 Setting up the COSY experiment

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

Figure 4.4
| _J Start =~ Acquire  Process  Analyse Publish View  Manage @

' Create Dataset |zl Find Dataset | Open Dataset| = Paste Dataset | 2] Read Pars.

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

Figure 4.5

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 box below.
NAME proton_exp
EXPNO 2
PROCNO 1
DIR (C\datas.0 v
Solvent DMSO v
Experiment Dirs. iC:\Bruker\TopSp|n3_0_b_40\exp\slan\nmr\par »
Experiment |cosyersw v
TITLE

2D- gradient COSY experiment

30 mg Menthyl Anthranilate in DMSO-d6

[ show new dataset in new window

1 | Receivers (1,2, ._.16)

[ ok |[ cancel |[ moreinto. |[ Heip |

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 4.5 above. Click on the down arrow button to
browse for a specific directory.

4. Click on

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

Figure 4.6

i:J Start Acquire Process Analyse Publish View Manage @
| ij Sample = | ﬁ;ock |V Tune « H JL Spin+ || &% shim+ | jﬁu Prosol

‘ Options = |

6. Select ‘{L Spin= | by clicking on it
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Figure 4.7

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

NOTE: 2-D experiments should be run non spinning

8. Select | iﬂ Prosol by clicking on it

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

9. Select i SetLimits by clicking on it

Figure 4.8

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

10. To open the 1D Proton spectrum, right click on the dataset name in the browser win-
dow (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

NOTE: The solvent peak may be excluded if it falls outside of the region of interest. Dig-
ital filtering however is only applied in F2 and the solvent peak is folding in F1.
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Figure 4.9

proton_exp 1 1 C:idata3.0

J. Spectrum | ProcPars | AcquPars | Title | PulseProg EE-PEaKs | integrals| sampie | Slruclurs"ﬁ“ﬁ“ Acqu|

I W 1Y = J_WJJ

1- Profon expenmen!
30 mg Menthyt Anthranifate in DMS0-06

10 [rel]

[ 8

4

o~ —

12. Click on to assign the new limit

Figure 4.10

1H spectral limits copied for F1 and F2 dimensions.

SV 79897 ppm
O1F: 4.024 ppm

13. Click on

NOTE: The display changes back to the 2D data set.

4.2.4 Acquisition

1. Select ‘ o ﬁainﬁg@:l by clicking on it

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

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

Figure 4.11
U Start Acquire  Process Analyse Publish View  Manage @

| I Proc. Spectrum = || *4 Adjust Phase = || 4\ Calib. Axis = || ¢ Pick Peaks = | | Integrate = | Advanced~

2. Select ‘ N Proc. Spectrumﬁ| by clicking on it

Figure 4.12

Spectrum has no imaginary part:

@, MC2[F1]=QF

PH_mod[F1]=mc.
Could not phase real spectrum

NOTE: This executes a standard processing program proc2. The message shown in
Figure 4.12 pops up in case of a magnitude 2D experiment and the apk2d option is
enabled. To configure the processing program follow steps 4 through 5.

3. Click on |

4. Click on the down arrow inside the ‘ N Proc. Spectrum;;._{'ef-_| button

Figure 4.13

Configure Standard Processing (proc2d)
-Erocess F2+F1 Axis (xfb) -
Process Only F2 Axis (xf2)

Process Only F1 Axis (xf1)

Symmetrize Spectrum (sym)

Start Automation AU Program (xaup)

5. Select ‘Configure Standard Processing’ by clicking on it
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Figure 4.14

Press 'Execute’ to process the current dataset.
Press 'Save' fo 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)

LAYOUT = |+/2D_hom xwp v|

O

Plot (autoplot)

&

| Warn if processed data exist

| save H Execute ” Cancel l

NOTE: To avoid the message shown in Figure 4.12 the option ‘Auto-Phasing (apk2d)
may be disabled for magnitude like 2D experiment.

Figure 4.15
KB proton _exp 2 1 C:idata3.0
| Spestrum | PracPars | AcquPars !Im-” PulseProg | Peaks | \ntegral:s“.aample | Structurédﬁ”?ﬁ{“ Acqu
J_LUUK D
J 20 gradient COSY experiment : : : )
30 mg Menihyt Anthranilale in OMSO-GE i H &_“ =
4 3 ! ] ! ! Ty ﬂ| .
; : : Ly : : "é'% w I
R B LU
o =
H
| sttt e e G oo e o b A o Il g B e
: : o
L I i
L] § ] ﬂ [
a o & . i
g e B & : i s .
6 4 2 F2 [ppm]

4.2.6 Plotting

1. Use the % buttons to adjust for a suitable contour level
2. Click on the ‘Publish’ tab in the TopSpin Menu bar
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Figure 4.16
| _J Start Acquire  Process Analyse Publish View  Manage @
[ Copy & Printw | l/Plot Layouts | 45 PDF v | ‘E-Mail

3. Click on |/ Plot Layout's
4. Select the ‘Plot’ tab by clicking on it

Figure 4.17

EB proton_exp 2 1 C:idatad.0

| spectrum| FrocPars | AcquPars | Titie | PulsePrag | Peaks | ntegrals | Sample | Structure | Plat ‘ﬁ“ Acou|

ZD- gradient COST experiment
30 mg Menthyl Anthranilate in DMSO-dé

|
O <22 27| v _nomiamn ‘
J_I_I“ a
] 1.3‘1’ ﬂg& £1
[} .
(] ﬁﬁ ﬁl -
- i L
SRR 4 P
g Fa
< ] L8 @,
£6
=R N
-l i e ¢t ; b
-| & o [}
NOTE: If desired, any changes can be administered by clicking on the E | icon to open

the Plot Editor.

5. Click on the f42 to plot the spectrum
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4.3 2-D gradient NOESY experiment

4.3.1 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 undergo-
ing 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 trans-
verse spin magnetization. This precesses during the evolution time t1, which is incre-
mented 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 he basic NOESY experiment, d8 is kept constant throughout the 2D exper-
iment. The third pulse creates transverse magnetization from the remaining longitudinal
magnetization. Acquisition begins immediately following the third pulse, and the trans-
verse 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
removed by the appropriate phase cycling.

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

Section 4.3 describes the acquisition and processing of a two-dimensional 1H phase
sensitive NOESY. The standard Bruker parameter set is NOESYPHSW and includes the
pulse sequence noesygpphpp shown in Figure 4.18. It consists of the recycling 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 90 degree.

Figure 4.18
noesygeehpp

H oy @ do

pl7
pll0

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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4.3.2 Preparation experiment

1. Run a 1D Proton spectrum, following the instructions in Chapter 3, 1-D Proton
experiment, Paragraph 3.2.2 Experiment setup through 3.2.4 Processing.

Figure 4.19

§ * Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

| Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | sample | Structuré” Piot| Fid| Acqu
@L i- Proton experiment -
= i 30 mg Men:lhyi Anfhran:ﬂafe in DMS0-g8
ol
ok
e
ol
& ‘
T . . : . : . . . . T . . . : i . . . .
15 10 5 0 [ppm]

4.3.3 Setting up the NOESY experiment

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

Figure 4.20
| J Start Acquire Process Analyse Publish View Manage @

: Create Dataset . El Find Dataset Lj 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
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Figure 4.21

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 box below.

NAME proton_exp
EXPNO 3
PROCNO 1
DIR |c\datas 0
Solvent CDCI3
Experiment Dirs. |C:\Bruker\TopSpin3_O.b_35\exp\stan\nmr\par v
Experiment NOESYPHSW v
TFLE
2-D phase sensitive NOESY experiment
30mg Brucine in CDCI3

[ Show new dataset in new window

1 | Receivers (1,2, ...16)

’ OK H Cancel ” More Info... ” Help ]

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 4.21 above. Click on the down arrow button to
browse for a specific directory.

4. Click on

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

Figure 4.22
4 Start  Acquire = Process  Analyse Publish View Manage @
'\ sample | ﬁf;ock |V Tunew | db Spin~ || & shim+ || £V Prosol | SetLimits| - Gainw | [P Gow

| Options = |

6. Select HL Spin = ‘ by clicking on it

Figure 4.23

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

NOTE: 2-D experiments should be run non spinning

8. Select | &¥ Prosol by clicking on it
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NOTE: This will load the pulse width and power levels in to the parameter set.

9. Select {1 SetLimits by clicking on it

Figure 4.24

r_‘! setlimits

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

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

{| cancel

10. To open the 1D Proton spectrum, right click on the dataset name in the browser win-
dow (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

NOTE: The solvent peak may be excluded if it falls outside of the region of interest. Dig-
ital filtering however is only applied in F2 and the solvent peak is folding in F1.

Figure 4.25

§= proton_exp 1 1 C:idata3.0

J Spectrum |Pr0cF’ar5 | AcquPars ':Tm;i‘ Pu\seProgj ;iﬁeaké' Integrals | Sample | structure| Plot Fiai‘ Acqu|

I W 0 - a N\_AL“

- Profon expsriment ;
30 mg Menthy! Anthraniale in DMS0-08 :
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12. Clickon | ¢ to assign the new limit

Figure 4.26
1H spectral limits copied for F1 and F2 dimensions.
SV 7.9997 ppm
O1P: 4.024 ppm

13. Click on |

NOTE: The display changes back to the 2D data set.

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

Figure 4.27
D& [sec] |D.45[] Mixing time

NOTE: The mixing time depends on the size of the Molecule. The range for Biomole-
cules are typically from 0.05 to 0.2 sec., medium size molelecules from 0.1 to 0.5 s ec.
and for small molecules 0.5 to 0.9 sec.

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

4.3.4 Acquisition

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

2. Select | D Gn'_.?:| by clicking on it

4.3.5 Processing

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

Figure 4.28
i _J Start Acquire  Process Analyse Publish View  Manage @
| I Prog. Spectrum+ || 4 Adjust Phase = || 4\ Calib. Axis = || %% Pick Peaks = | | Integrate = | Advanced=
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2. Select | /I Proc. Spectrum's | by clicking on it

NOTE: 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.

Figure 4.29

EB proton_exp 3 1 C:idata3.0
J Spectrum | ProcPars \;Bu:unars |-TmE_H Pu\sepmg-ié-li'eake-s ”.\ntegral.s-!I.Samp\E.!} Structure ”.P\Dt.!! F.EM Acqu)
20- gradhient NOESY experiment : 3 ; E
30 gng Menthy! Anthianilate in OMSO-06 o ;- " 4 1} =
s i . E fw oY C
I SO SR S .“.1.“...m...“.:.“..wg...“...“.E?th..dmgl...“.*
' L] : Sl Y Lo
t ; :
L :
I L«
13 i
— | e @ wmab
; ; ; ; ; ; : A o
4 s : : : ¥ : . i
- g wTe. E £ f v -
- e orae : - "
T T T T T T T T T T T T T T
] 4 2 F2 [ppm]

4.3.6 Plotting

1. Use the % buttons to adjust for a suitable contour level
2. Click on the ‘Publish’ tab in the TopSpin Menu bar
Figure 4.30
|:';J Start Acquire  Process Analyse Publish View  Manage @
_ICopy | & Printw ||l Plot Layoutv | & PDF v | E-Mail

4. Select the ‘Plot’ tab by clicking on it
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Figure 4.31

EB proton_exp 3 1 C:idata3.0

| spectrum | ProcPars | AcquFars | Title | PulseProg | Peaks | Integrals | Sample | Struuture‘ Plot ‘EH Acqu

@ 525 ) [ +20.rom o

“D- gradient NOESY experiment
30 mg Menthyl Anthranilate in DMS80-d&

Ll "
: H
1 ]
' [
3]
Fa
. [} » o a1 E
'3 . 5
=ttt w (
< n e i
- & § 242 a s wi

T {2 A58 SRS B AR SRS £ 30 N [ AARE S8R 1 RBEA T i
75 7.0 6.5 60 55 50 45 40 3.5 30 25 20 15 1.0 05 ppm

NOTE: If desired, any changes can be administered by clicking on the
the Plot Editor.

| icon to open

5. Click on the 42 to plot the spectrum
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4.4 2-D phase sensitive TOCSY experiment

4.4.1 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 magnetiza-
tion transfer from one spin to another even without direct coupling. The isotropic 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 4.4 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 mlevphpp shown in Figure 4.32. 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 degree pulse, the
second pulse is the mlev spinlock pulse.

Figure 4.32
rnievphpp
dg
dl di |
L@ —— N W,
p17 pé L
plll pllo

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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4.4.2 Preparation experiment

1. Run a 1D Proton spectrum, following the instructions in Chapter 3, 1-D Proton
experiment, Paragraph 3.2.2 Experiment setup through 3.2.4 Processing.

Figure 4.33

§ * Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

| Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | sample | Structuré” Piot| Fid| Acqu
@L i- Proton experiment -
= i 30 mg Men:lhyi Anfhran:ﬂafe in DMS0-g8
ol
ok
e
ol
& ‘
T . . : . : . . . . T . . . : i . . . .
15 10 5 0 [ppm]

4.4.3 Setting up the TOCSY experiment

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

Figure 4.34
| J Start Acquire Process Analyse Publish View Manage @

: Create Dataset . El Find Dataset Lj 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
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Figure 4.35

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

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

Please define the number of receivers in the box Delow.

MAME proton_exp

EXPNO 4

FROCND 1

DIR Cihdatas.o

Salvent DMS0

Experiment Dirs. iC:\Bruker\TDpSpinS.D.b.4D\exp\stan\nmr\par v
Experiment |MLEVPHSW v
TITLE

|2D- TOCSY experiment

|SD mg Menthyl Anthranilate in DMS0-de

[ Show new dataset in new window

1| Receivers (1,2, ..16)

’ Ok H Cancel ” More Info... ” Help ]

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 4.35 above. Click on the down arrow button to
browse for a specific directory.

4. Click on

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

Figure 4.36
g Start  Acquire |~ Process  Analyse Publish View Manage @
'\ sample | ﬁf;ock |V Tunew | db Spin+ || & shim+ | £V Prosol| [F1 SetLimits|| 1= Gain= |[» Gow

| Options = |

6. Select HL Spin = ‘ by clicking on it

Figure 4.37

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

MAS Pneumatic Unit (masdisp)

7. Select 'ro off’ by clicking on it

NOTE: 2-D experiments should be run non spinning

8. Select | &¥ Prosol by clicking on it
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NOTE: This will load the pulse width and power levels in to the parameter set.

9. Select {1 SetLimits by clicking on it

Figure 4.38

r_‘! setlimits

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

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

{| cancel

10. To open the 1D Proton spectrum, right click on the dataset name in the browser win-
dow (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

NOTE: The solvent peak may be excluded if it falls outside of the region of interest. Dig-
ital filtering however is only applied in F2 and the solvent peak is folding in F1.

Figure 4.39

§= proton_exp 1 1 C:idata3.0

J Spectrum |Pr0cF’ar5 | AcquPars ':Tm;i‘ Pu\seProgj ;iﬁeaké' Integrals | Sample | structure| Plot Fiai‘ Acqu|

I W 0 - a N\_AL“

- Profon expsriment ;
30 mg Menthy! Anthraniale in DMS0-08 :
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12. Click on to assign the new limit

Figure 4.40
1H spectral limits copied for F1 and F2 dimensions.
SV 7.9997 ppm
O1P: 4.024 ppm

13. Click on

NOTE: The display changes back to the 2D data set.

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

Figure 4.41
DY [sec] 10.08000000 TOCSY mixing time

NOTE: A mixing time of 0.06 to 0.08 sec. is typically for the TOCSY experiment.

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

4.4.4 Acquisition

1. Select | T gain?'gi‘ by clicking on it

2. Select | D an.ge:| by clicking on it

445 Processing

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

Figure 4.42
U Start Acquire  Process Analyse Publish View  Manage @

| I Prog. Spectrum+ || 4 Adjust Phase = || 4\ Calib. Axis = || %% Pick Peaks = | | Integrate = | Advanced=

2. Select ‘ I Proc. Spectrum;j§s| by clicking on it
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4.4.6

NOTE: 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.

Figure 4.43
EB proton_exp 4 1 C:idata3.0
J‘_"_UUI J MMM
20- TOCSY expenment e £
30 ma Manthy! Anthranifate in DMSO-dE . : : ? L . ol r&
2 . : 2 38 % i
o : : =% ot L e
=
—- . : : ] : v e o el
: : Lo
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¢ % ¢
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= E i ‘ £ : i o | ¢ . .
5 4 2 F2 [ppm]
Plotting

1. Use the Q buttons to adjust for a suitable contour level
2. Click on the ‘Publish’ tab in the TopSpin Menu bar

Figure 4.44
| LJ Start Acquire  Process Analyse Publish View  Manage @

I copy & Printw | l/Plot Layout+ || <5 PDF+ | E-Mail

4. Select the ‘Plot’ tab by clicking on it
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Figure 4.45

EB proton_exp 4 1 C:idata3.0

| spectrum | ProcPars | AcquFars | Title | PulseProg | Peaks | Integrals | Sample | Struuture‘ Plot ‘EH Acqu

@ 525 ) [ +20.rom o

2D- TOCSEY experiment
30 mg Menthyl Anthranilate in DMSO0-d&

ik a

3 fﬁ F1

H] 488
@ o E
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i Fa
« a - 900 @0 E
5
B ]
EERE ]
-2 04 !

- & & ¢

T {2 A58 SRS B AR kSRS P30 N [ AARE S8R 1 RBEA T
75 7.0 6.5 60 55 50 45 40 3.5 30 25 20 15 1.0 05 ppm -

NOTE: If desired, any changes can be administered by clicking on the
the Plot Editor.

| icon to open

5. Click on the 42 to plot the spectrum
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5 1-D Selective experiments

5.1 Sample

A sample of 30mg Menthyl Anthranilate in DMSO-d6 is used for the experiment in this
chapter

Figure 5.1

5.2 1-D Selective COSY

521 Introduction

The hard pulses used in all the experiments from the previous chapters are used to uni-
formly excite the entire spectral width. This chapter introduces soft pulses which selec-
tively excite only one multiplet of a 1H spectrum. Important characteristics of a soft pulse
include the shape, the amplitude, and the length. The selectivity of a pulse is measured
by its ability to excite a certain resonance (or group of resonances) without affecting near
neighbors. Since the length of the selective pulse affects its selectivity, the length is
selected based on the selectivity desired and then the pulse amplitude (i.e., power level)
is adjusted to give a 90° (or 270°) flip angle.

NOTE: The transmitter offset frequency of the selective pulse must be set to the fre-
guency of the desired resonance. This transmitter frequency does not have to be the
same as olp (the offset frequency of the hard pulses), but for reasons of simplicity, they
are often chosen to be identical.

Most selective excitation experiments rely on phase cycling, and thus subtraction of
spectra, to eliminate large unwanted signals. It is important to minimize possible sources
of subtraction artifacts, and for this reason it is generally suggested to run selective
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experiments using pulse field gradients and non-spinning.

Section 5.2 describes the acquisition and processing of a one-dimensional 1H selective
gradient COSY experiment. The standard Bruker parameter set is SELCOGP and
includes the pulse sequence selcogp shown in Figure 5.2. It consists of the recycling
delay, four radio-frequency (RF) pulses and the acquisition time during which the signal
is recorded. The first RF pulse is a 90 degree pulse, followed by a 180 degree shaped
pulse, a 180 degree hard pulse and finally a 90 degree pulse. The delay between the
180 and 90 degree pulse is 1/4*J(H,H). The gradient pulses are applied before and after
the shape pulse.

Figure 5.2

5.2.2 Reference spectrum

1. Run a 1D Proton spectrum, following the instructions in Chapter 3, 1-D Proton
experiment, 3.2.2 Experiment setup, through 3.2.4 Processing

Figure 5.3

§i = Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

J Specirum | ProcPars | AcquPars | Title h PulseProg | Peaks | \megra\s'I sample | Structure I Piot| F\dﬁ Acqu|

[rel]

_| 1- Praton expenment ;
|30 ma Menihyt Anthranilafe in DMS0-d6

T . T T . . : . T T . T T . . :
15 10 5 [ [ppm]
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5.2.3 Selective excitation region set up

5.2.3.1 On resonance

NOTE: Make sure that the SW is large enough to cover the entire Spectrum accounting
for the position of O1. The shaped pulse is applied on resonance (at the O1 position)
The power level and width of the excitation pulse have to be known and entered into the
Prosol parameter table

1. Type wrpa

Figure 5.4

Copy data set. If NAME ends with " top”, the destination
will be a 1-file dataset (no expno/procno reguired).
Please specify destination:

MNAME = sel_cosy
EXPHO = 1
PROCNO = 1

DIR = Chdata3.o

| ok [ cancer || Hep ]

2. Change NAME = sel_cosy

3. Click on

4. Type re

Figure 5.5
EAre X
~Options-

& Display data in same window
C Display data in new window

NAME = sel_cosy

EXPND = 1

PROCND = 1

DIR = Chdatad.0

’ Ok ] ’ Cancel ] [ Browse ] ’ Find... ] ’ Help ]

5. Change NAME = sel_cosy

6. Click on

7. Expand peak at 7.7 ppm
8. Click on s‘ to set the RF from cursor

B7169 00 01
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Figure 5.6

selective_exp 2 1 C:\data3.0
T |10 Seleciive aexperment (Refarance specirum)
30 mg Menthyl Anthraniiate in DMSO-dE

7.6876 ppw ¢ 2307.32 Hz / 300.132307 MHz

SET SFOL/0L FREQUENCIES FROM CURSOR POSITION : . :
R e BSnpEanannae ) srasdetepeen tharsponpnnpnehE araram sl aes e ons panpr s n e gna s

7.75 7.70 765 7.60 [ppm]

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

10. Click the left mouse button to set the frequency

Figure 5.7

EM 01/02/03

Define SFO1/01 frequencies

SFO1[MHZ= 300132307
o123 [H =  |2307.41 |

| o1 || o2 || o3 || cancel |

524 Setting up the Selective COSY

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

Figure 5.8
1 ;J Start | Acquire  Process  Analyse Publish View  Manage @

‘ _ Create Datasel;; '_ﬂ Find Dataset Z_j‘ Open Dataset | | Paste Datasel,' ] Read Pars. |

2. Select | L'g] Read Pars. by clicking on it
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Figure 5.9

File Options Help
Find file names

Class = v| om=

Source =|C:\Bruker\TopSpin3.0. b 42\exp\staninmripar b

‘enierany string, *, ?

Reset Filters

Type = SubType =

SELCO1H SELGPSE SELMLGP SELMLZF1H
SELNO1H SELNOGP SELRO1H SELROGP SELU 13C
SELU 1H SELU _COSY SELU_HMBC SELU HSQC SELU_ROESY
SELZG1H

NOTE: Enter SEL* in to the ‘Find file names’ window and hit ‘Enter’ to display all selec-
tive parameter sets shown in figure 5.9.

3. Select ‘SELCOGP’

4. Click on

5. Select the acqu, proc and outd parameter options only

6. Click on the down arrow next to the ‘Keep the following parameter’ window

7. Select ‘P1, O1, PLW1'’ from the pull down menu

Figure 5.10

Source Parameter Set = C:\Bruker\TopSpin3.0.b.42\exp\stan\nmripanSELCOGP
Destination Data Set = selective_exp 2 1 Cihdata3.0
1) Select the desired file types of the source parameter set

2) Press OK to copy them to the destination data set.

Keep the following parameters:
P 1, 01, PLW 1 v

’ OK H Cancel ” Keep... ]

8. Click on

9. Select the ‘Title’ tab by clicking on it
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10. Make the following changes:

1-D Selective gradient COSY experiment
30 mg Menthyl Anthranilate in DMSO-d6

11. Click on EE] to store the title
12. Select the ‘Spectrum’ tab by clicking on it
13. Click on the ‘Aquire’ tab in the TopSpin menu bar
Figure 5.11
\;I Start A_cquire Process Analyse Publish Miev_v Manage @
| r sample< | #Lock| ' Tunew || 3k Spin~ || 6 Shims ﬁ” Prosol|| o= Gainw | [ Gow | Options = |

14. Select | dE spin= by clicking on it

Figure 5.12

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

Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

15. Select 'ro off’ by clicking on it

NOTE: 1-D selective experiments should be run non spinning

16. Select | iﬂ Prosol by clicking on it

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

5.2.5 Acquisition

1. Select | T gain?'gi‘ by clicking on it

NOTE: To adjust rg manually, click on the down arrow inside the ‘Gain’ icon

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

NOTE: Other options are available by clicking on the down arrow inside the ‘Go’ button.

5.2.6 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar
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Figure 5.13
=] start Acquire Process  Analyse Publish View Manage @

‘ N Proc. Spectrum » H ’\?/ Adjust Phase « H ,g\\, Calib. Axis » H ﬁxf{ Pick Peaks « H I Integrate = HAgvancedv \

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

Figure 5.14

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:
‘Auto-Phasing (apk)’
‘Set Spectrum Reference (sref)’
‘Auto-Baseline correction (abs)’
‘Warn if Processed data exist’

Figure 5.15

L’ procid

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] = ‘0_1

Fourier Transform (ft)
Auto - Phasing (apk) O
Set Spectrum Reference (sref) [

Auto - Baseline Correction (abs) [

Plot (autoplot) O LAYOUT = +1D_Hxwp vl

| Warn if processed data exist el

[ Save H Execute H Cancel ]

5. Click on

6. Expand the spectrum from 8 ppm to 6 ppm
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Figure 5.16

Acquisition finished: C:/data3.0/selective_exp/2/pdata/1

J Spectrum | procPars| AcquPars | Title | PuiseProg | Peaks | Integrals | Sample | Structure ||ﬁ”m\| Acqu

[rel]

| -0 Selactive gradient COSY experiment : :
| 30 mg Mer?fhw‘ Anthranilate in DMSO-O‘G

75 7.0 6.5 bpm]

7. Click on ["“a:f Adjust Phase &
8. Adjust the 0 order phase on the peak at 6.5 ppm to display a antiphase pattern

Figure 5.17

Acquisition finished: C:/data3.0/selective_exp/2/pdata/1

01 R 0SB0 I

pivot = 6.54 ppw  Phase increment = 0,025 ph0 = -286.47 phl = 0,00

T | 1.0 Selactive gradient COSY experimeni | : :
= |30 mg Mﬂqfhy;‘ Anthranilata in DMSO—D’G ; : :
8 f

8]

oy )

75 7.0 6.5 bpm]

9. Click on @ to store the phase value
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5.2.7 Plotting two spectra on to the same page

1. Display the selective COSY spectrum

2. Click on ;\; to enter the Multiple display option

3. Drag the Reference spectrum in to the spectral window

Figure 5.18
selective_exp 2 1 C:\data3.0
g Rt i E-E+Ei %/ 3t A AZE J

: selectiveexp 1 1 E;Z:\ﬂataS.D.
Groale-: 1.2B88

[ :
=

sglective_exp 2 1 C:idata3.0
Feale:: 1.3142
o1 S S,
()
o
T i T T T i T i T i T i . : T
7.5 7.0 6.5 [ppm]

NOTE: To adjust the spectra for best fit, use the ?‘?S f% 2535 tools

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

Figure 5.19
| start Acquire Process Analyse  Publish  View Manage &
[/ copy & Printw | l-)Plot Layoutw || & PDF< | IE-Mall

5. Click on the | w F’Lintiﬁg_‘ button to print the active window
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5.2.8 Observations
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5.3 1-D Selective NOESY

531 Introduction

Section 5.4 describes the acquisition and processing of a one-dimensional 1H selective
gradient NOESY experiment. The standard Bruker parameter set is

SELNOGP and includes the pulse sequence selnogp shown in Figure 5.20. It consists
of the recycling delay, five radio-frequency (RF) pulses and the acquisition time during
which the signal is recorded. The first RF pulse is a 90 degree pulse, followed by a 180
degree shaped pulse, a 90 degree pulse, a 180 degree pulse and finally a 90 degree
pulse. The mixing time D8 is applied before and after the 180 degree pulse. There are
four gradient pulses applied, one each between the RF pulses.

Figure 5.20
seinogp
1807
gelective
Y Y
pl2 g %
P2

. _p @A B
G1 Gl G2 (]

5.3.2  Reference spectrum

1. Run a 1D Proton spectrum, following the instructions in Chapter 3, 1-D Proton
experiment, 3.2.2 Experiment setup, through 3.2.4 Processing
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Figure 5.21

§i = Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

J Spectrum |Pn)cPar5 | AcquPars | Title H PulseProg }\-Peaks H \megra\sﬂ Sample }! Struclure” mﬂﬁ“ Acqu|

[rei]

_| 1- Praton experiment :
|30 ma Menihy! Anthranilafe in DMS0-d6

15 10 g 0 [ppm]

5.3.3 Selective excitation region set up

5.3.3.1 On resonance

NOTE: Make sure that the SW is large enough to cover the entire Spectrum accounting
for the position of O1. The shaped pulse is applied on resonance (at the O1 position)
The power level and width of the excitation pulse have to be known and entered into the
Prosol parameter table

1. Type wrpa

Figure 5.22

Copy data set. If NAME ends with " top", the destination
will be a 1-file dataset (ho expnofprocho required).
Flease specify destination:

NAME = sel_noesy
EXPHNO = 1
PROCHO = 1
DIR = Chdatad.0

l OK H Cancel ” Help ]

2. Change NAME = sel_noesy
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3. Click on

4. Type re

Figure 5.23

 Options

@ Display data in same wind o
& Display data in new window

MAME = sel_noesy

EXPMO = 1

PROCHND = 1

DIR = Chdatas.gf

’ QK ] ’ Cancel ] [ Elréwse ] ’ Find... ” Help ]

5. Change NAME = sel_noesy

6. Click on

7. Expand peak at 4.8 ppm
8. Click on s,‘ to set the RF from cursor

Figure 5.24

selective_exp 2 1 C:\data3.0
['$ 4]
T | 1-D Selective experiment (Reference spectium)
.30 mg Menthy! An!hraﬁ:fa!e n DMSO-dS

74.7909 ppn / 1437.87 Hz / 300.131438 MHz

Irel

15

7SET 4F01/01 FREQUENCTES FROM CURSOR POSITION
—<Define: Left-click inside data window :

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

10. Click the left mouse button to set the frequency
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Figure 5.25

EM 01/02/03

Define SFO1/01 frequencies

SFO1[MHz= 300131438
O1/2/3[H=  |1437.87 \

L o1 || o2 |[ o3 || cance ]

534 Setting up the Selective NOESY

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

Figure 5.26

1 ;J Start | Acquire  Process  Analyse Publish View  Manage @
‘_' Create Dataset | '_ﬂ Find Dataset |/ Open Dataset | Paste Dataset | || Read Pars.

2. Select | L'g} Read Pars. by clicking on it

Figure 5.27
Para HL pad
File Options Help Source:‘C:\Bruker\TopSpin3_0.b.42\exp\stan\nmr\par v
Find file names |en:er any string. *, ? |
Class = Any V| Dim = Show Recommende
Type = SubType = Reset Filters
SELCO1H SELCOGP SELGPSE SELMLGP SELMLZF1H
SELNO1H SELRO1H SELROGP SELU_13C
SELU 1H SELU_COSY SELU_HMBC SELU_HSQC SELU ROESY
SELZG1H \

NOTE: Enter SEL* in to the ‘Find file names’ window and hit ‘Enter’ to display all selec-
tive parameter sets shown in figure 5.27.

3. Select ‘'SELNOGP’

4. Click on

5. Select the following parameter options: acqu, proc, outd
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6. Click on the down arrow next to the ‘Keep the following parameter’ window
7. Select ‘P1, O1, PLW1'’ from the pull down menu

Figure 5.28

Source Parameter Set = C:\Bruker\TopSpin3.0 b 42\exp\stan\nmripanSELCOGP
Destination Data Set = selective_exp 2 1 Cdata3.0

1) Select the desired file types of the source parameter set

2) Press OK to copy them o the destination data set.

Keep the following parameters:

P 1,01, PLW 1 v

[ ok ][ cancet |[ Keep.. ]

8. Click on

9. Select the ‘Title’ tab by clicking on it
10. Make the following changes:

1-D Selective gradient NOESY experiment
30 mg Menthyl Anthranilate in DMSO-d6

11. Click on [F]; to store the title

12. Select th:a ‘AcquPars’ tab by clicking on it

13. Click on the ‘Aquire’ tab in the TopSpin menu bar
Figure 5.29

I_:"J Start  Acquire = Process  Analyse Publish View  Manage @
| ¥ samplew |4 Lock |V Tunew | d& Spinw | shim< | £V Prosol |- Gainw || [ Go+ | Options « |

by clicking on it

14. Select \m

Figure 5.30

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

Change sample rotation rate (ro)

MAS Preumatic Unit (masdisp)

15. Select 'ro off’ by clicking on it
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NOTE: 1-D selective experiments should be run non spinning

16. Select | iﬂ Prosol by clicking on it
17. Select the ‘Acuna{rs’ tab by clicking on it
18. Make the following parameter changes:

Figure 5.31
D8 [sec) 0.4490940949 Mixing time

19. Select the ‘Spectrum’ tab by clicking on it

5.3.5 Acquisition

1. Select | T gain;-*&;i‘ by clicking on it

NOTE: To adjust rg manually, click on the down arrow inside the ‘Gain’ icon

2. Select | D Gn'_?:| by clicking on it

NOTE: Other options are available by clicking on the down arrow inside the ‘Go’ button.

5.3.6 Processing

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

Figure 5.32
i _J Start Acquire  Process Analyse Publish View  Manage @

| I Proc. Spectrum+ || % Adjust Phase = || 4\ Calib. Axis = || %% Pick Peaks = | [ Integrate ~ | Advanceds

2. Click on the down arrow inside the | N Proc. Spectrum_=§| button

Figure 5.33

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:

‘Auto-Phasing (apk)’

‘Set Spectrum Reference (sref)’
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‘Auto-Baseline correction (abs)’
‘Warn if Processed data exist’

Figure 5.34

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 [Hzl= |01

Fourier Transform (ft)
Auto - Phasing (apk) O
Set Spectrum Reference (sref) [

Auto - Baseline Correction (abs) [

Plot (autoplot) [0 LAYOUT = 1+!1D_H_):wp VI

| Warn If processed data exist 5]

[ Save H Execute H Cancel ]

5. Click on

6. Expand the spectrum from 5.5 ppm to O ppm

Figure 5.35

selective_exp 3 1 C:\data3.0

J Specirum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals| sample | Structure | Plot| Fid| Acqul

1-D Selactive gralfent NOESY expariment
_| 30 mg Menthy! A hra.fmale n DMSO-dG

7. Click on | ', Adjust Phase = |

8. Adjust the 0 order phase on the peak at 5 ppm to phase the signal negative, which is
the selected exited peak
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5.3.7

Figure 5.36
selective_exp 3 1 C:\data3.0

(A0 1R 909080 IBENJ |
pivot = 4.756 ppw  Phase increment = 0.0Z5 phd = -118.85 phl = 0.00
T | 1.0 Selective gradient NOESY experiment : :
= ls0mg Mew?fhyf Anthranilate in DMSO-D’G
< — &
< il . .
o : ‘

T [t T T T T

5 4 3 2

[opm]

9. Click on @ to store the phase value

Plotting two spectra on to the same page

1. Display the selective NOESY spectrum
2. Click on ﬂ; to enter the Multiple display option

3. Drag the Reference spectrum in to the spectral window

80
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Figure 5.37

selective_exp 3 1 C:\data3.0
LE-E+Ei% 3358 A AZ D 4

[ds R+ 400
@‘ . selective exp 1 1 C:\dataﬁ.u.
- Scale @ 0.0625
A L L s A ML
& i : selective_exp 3 1 Cihvdata3.0
w7 : : Scale : 2.00
‘ —
5 4 3 2 1 [ppm]
NOTE: To adjust the spectra for best fit, use the ?'% f% 2535 toois
4. Click on the ‘Publish’ tab in the TopSpin Menu bar
Figure 5.38
Process Analyse Publish View Manage @

|LJ Start Acquire
' ICopy & Printw | l=/Plot Layoutw | <} PDF v | E-Mail

5. Click on the | w F’Lintiﬁg_.‘ button to print the active window
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5.3.8 Observations
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54 1-D Selective TOCSY

541 Introduction

Section 5.4 describes the acquisition and processing of a one-dimensional 1H selective
gradient TOCSY experiment. The standard Bruker parameter set is

SELMLGP and includes the pulse sequence selmlgp shown in Figure 5.35. It consists
of the recycling delay, a radio-frequency (RF) pulse, a MLEV17 sequence for mixing and

the acquisition time during which the signal is recorded.

Figure 5.39

selmigp

5.4.2 Reference spectrum

1. Run a 1D Proton spectrum, following the instructions in Chapter 3, 1-D Proton
experiment, 3.2.2 Experiment setup, through 3.2.4 Processing

Figure 5.40
§ * Acquisition finished: C:/data3.0/proton_exp/1/pdata/1
J Spectrum |Pr0cF’ar5 I Acunars |+\I\;\\ Pu\seProQ Peaks | Integrals | sample | Structure | Piot| FiEH Acqu|
@L 1- Proton experiment - ;
30 mg Mernithyl Anthranilate in DMS0-d6 : :
ol
ek = T N | e
o | ; ; :
o ; ; ;
o | l MM
T T : T T .I T T T T T I. T T
18 10 5 0 [Bpm]
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5.4.3

Selective excitation region set up

5431

On resonance

NOTE: Make sure that the SW is large enough to cover the entire Spectrum accounting
for the position of O1. The shaped pulse is applied on resonance (at the O1 position)
The power level and width of the excitation pulse have to be known and entered into the

Prosol parameter table

1. Type wrpa

Figure 5.41

Copy data set. If NAME ends with ".top", the destination
will be a 1-file dataset (ho expnofprocho required).
Please specify destination:

NAME = sel_tocsy
EXPHNO = 1
PROCMNO = 1
DIR = Chdata3.0

| ok [ cancet |[ Hemp ]

2. Change NAME = sel_tocsy

3. Click on

4. Typere

Figure 5.42
(4 e 3]
~Options-

® Display data in same window
O Display data in new window

MAME = sel_tocsy
EXPHND = 1

PROCKNO = 1

DIR = Chdata3 .0

’ OK ] ’ Cancel ] ’ Browse ] ’ Find... ] ’ Help ]

5. Set Change NAME = sel_tocsy

6. Click on

7. Expand peak at 4.8 ppm
8. Click on s, | to set the RF from cursor

84
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Figure 5.43

selective_exp 2 1 C:\data3.0
T | 1D Selective axpariment (Refarance spectrm)
.30 mg Menthy! Anthranilate in DMSO-d6

T4.7909 ppn / 1437.87 Hz / 300.131438 MHz

[rel

15

T|SET 5TOL/0L FREQUENCIES FROM CURSOR POSITION : :
A heptns LRpsmla Tas s Hata e LU 1 O . ... J—

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

10. Click the left mouse button to set the frequency

Figure 5.44
£301/02/03
Define SFO1/01 frequencies
SFO1[MHZ= 300131438
o123 [H = 143787 |
| o1 || o2 || o3 || cancel |
11. Click on

54.4 Setting up the Selective TOCSY

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

Figure 5.45
! ;J Start ~ Acquire  Process  Analyse Publish View  Manage @
' _ Create Dataset ‘_ﬂ Find Dataset fj Open Dataset || | Paste Dataset,' +] Read Pars. |

2. Select | tg} Read Pars. by clicking on it
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Figure 5.46

File Options Help Source = | C\BrukerTopSpin3.0 b.42\exp\staninmripar v

Find file names |enter any string. *, ? |
Class = | Any v| pm= Snow Ret
[Type = SubType = Reset Filters

SELCO1H SELCOGP SELGPSE [SELMLGE EEN R
SELNOTH SELNOGP SELROTH SELROGP SELU_13C

SELU_1H SELU_COSY SELU_HMBC SELU_HSQC SELU_ROESY
SELZG1H

NOTE: Enter SEL* in to the ‘Find file names’ window and hit ‘Enter’ to display all selec-
tive parameter sets shown in figure 5.46.

3. Select ‘SELMLGP’

4. Click on

5. Select the following parameter options: acqu, proc, outd

6. Click on the down arrow next to the ‘Keep the following parameter’ window
7. Select ‘P1, 01, PLW1' from the pull down menu

Figure 5.47

Source Parameter Set = C\BrukenTopSpin3.0.b.42\exp\stan\nmripar\SELCOGP
Destination Data Set = selective_exp 2 1 Chdata3.0
1) Select the desired file types of the source parameter set

2) Press OK to copy them to the destination data set.

Keep the following parameters:
P1,01, PLW1 v

’ OK ” Cancel H Keep... ]

8. Click on

9. Select the ‘Title’ tab by clicking on it

10. Make the following changes:
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1-D Selective gradient TOCSY experiment
30 mg Menthyl Anthranilate in DMSO-d6

11. Click on EE] to store the title
12. Select the ‘AcquPars’ tab by clicking on it
13. Click on the ‘Aquire’ tab in the TopSpin menu bar
Figure 5.48
I_J Start A_cquire Process  Analyse Publish Eiev_v Manage @
| 1 samplew | Lock|| V Tunew | d& Spin~ |G Shim | ﬁ” Prosol | = Gain~ || [ Gow | Options = |

14. Select ‘ Ak Spinw | by clicking on it

Figure 5.49

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

MAS Pneumatic Unit (masdisp)

15. Select 'ro off’ by clicking on it

NOTE: 1-D selective experiments should be run non spinning

16. Select | iE Prasol by clicking on it

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

5.4.5 Acquisition

1. Select ‘ T gain,«?:l by clicking on it

NOTE: To adjust rg manually, click on the down arrow inside the ‘Gain’ icon

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

NOTE: Other options are available by clicking on the down arrow inside the ‘Go’ button.

5.4.6 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar
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Figure 5.50

| Start Acquire Process  Analyse Publish  View Manage &J

| N Proc. Spectrum « || ’\37 Adjust Phase « || ,ﬁ,'}\ Calib. Axis » H f{‘ﬁj{ Pick Peaks » H I Integrate = HAgvanced A4 \

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

Figure 5.51

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

Figure 5.52

L’ procid

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] = |0_1

Fourier Transform (ft)
Auto - Phasing (apk) O
Set Spectrum Reference (sref) [

Auto - Baseline Correction (abs) [

Plot (autoplot) O LAYOUT = |+/1D_H.up vl

| Warn if processed data exist el

{ Save H Execute ” Cancel ]

5. Click on

6. Expand the spectrum fom 5.5 ppm to O ppm
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Figure 5.53

selective_exp 4 1 C:\data3.0

Jm ProcPars | AcquPars | Title | PulseProg | Peaks | integrais| sample | Structure”ﬁﬂﬁ\\ Acqul

§ 11-D Selsctive gradient TOCSY experiment ; :
= Il 30 mg Menthy! Anfhra{wfafe n DM_SO-dG

30
1

20
1

7. Click on | ' Adjust Phase =
8. Phase all peaks positive

Figure 5.54

selective_exp 4 1 C:\data3d.0

A0 1R 90-3080 < NGB ELJ |

wot a increment = 0,025 phl = -108.75 phl = -56.80

[rell =

a0
|

30
|

20

10

1-0 Salective gradient TOCSY expariment

130 mg Menthy! Anthranilate in DMSO-0f

[ppm]

9. Click on @ to store the phase value
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5.4.7 Plotting two spectra on to the same page

1. Display the selectice TOCSY spectrum
2. Click on :\; to enter the Multiple display option

3. Drag the Reference spectrum in to the spectral window

Figure 5.55

selective_exp 4 1 C:\data3.0

HS Rt 48] E-E+E;i"'%/3%s3s R AAZME A

E‘* : 5 g : gelective exp 1 1 C:\dabaS.U.
L E : _ H H Scale : 0.1778
o

-

o _| 3 1 ¢ i 4 i

o E i : R B

selective exp |4 1 Ciydatad.n

= T T T T T T T T T T T T T T T T T T T
5 Fl 3 z 1 [ppm]

NOTE: To adjust the spectra for best fit, use the 5‘281'% 2535 tools

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

Figure 5.56
El Start  Acquire  Process  Analyse Publish View  Manage @
|}/ copy|| &5 Printw | [~ Plot Layoutw | <5 PDF+ | E-Mail

5. Click on the ‘ - P[inti“gg_l button to print the active window
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5.4.8 Observations
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6 1-D Carbon experiments

6.1 Sample

A sample of 30mg Menthyl Anthranilate in DMSO-d6 is used for the experiment in this
chapter

Figure 6.1

6.2 1-D Carbon Experiment

6.2.1 Introduction

Section 6.2 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 Figure 6.2. The 13C channel consists of the recycling delay, a RF
pulse, and the acquisition time during which the signal is recorded. The pulse angle is
shown to be 30 degrees. The two parameters, D1 and P1, correspond to the length of
the recycle delay, and the length of the 90 degree RF pulse, respectively. The 1H chan-
nel consists of two decoupling pulses which can be power gated. The first pulse, an
NOE build up pulse during the recycle delay may be of lower power then the second
pulse on 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
problematic.
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Figure 6.2
2gpg30
30
di
] +—F
S| CFD J
Fll3 -pll2

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.

6.2.2 Experiment set up

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

Figure 6.3
|:J Start =~ Acquire  Process  Analyse  Publish  View  Manage @

: Create Dataset| @ Find Dataset ' _\/OpenDataset = Paste Dataset || Read Pars.

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

Figure 6.4

Frepare for a new experiment by creating a new data et 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 box Delow.

MAME Carbon_gxp
EXFND 1
PROCHND 1
DIR Chdatas.o b
Solvent DMS0

<[ £

Experiment Dirs. iC:\Bruker\TDpSplnS.D.b.dD\exp\stan\nmr\par

Experiment C13CPD v
TITLE

1- D 13C experiment with 1H decoupling
|3EI mg Menthy! Anthranilate in DMSO-de

[ St ness dataset in e window

1 Receivers (1,2, ...16)

[ ok ][ cancer |[ morewnro.. ][ mep |
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NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 6.4 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 = 256

7. Click on the ‘Aquire’ tab in the TopSpin menu bar
Figure 6.5

2| start Acquire = Process Analyse  Publish  View Manage &
| # Samplew | $# Lock |V Tune - ”J}Spinv \| E# shim+ | V¥ prosol | = Gain = || & Gow HOptionSv |

8. Select ‘l‘ Sample » by clicking on it

Figure 6.6

Turn on sample Iift air (g])

Turn off sample lift air (ij)

Control sample temperature (edte)

9. Select ‘ej’ by clicking on it

NOTE: 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 too the top of the bore tube
11. Select |8 Samplew | by clicking on it

Figure 6.7

Turn on sample Iift air (&])

Tum off sample Iift air (i)

Control sample temperature (edte)

12. Select ‘ij’ by clicking on it

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

13. Select 4 | ock by clicking on it
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Figure 6.8

[ Solvents table

] s Sowvent || Description |

Acetic acetic acid-d4 i
Acetone acetone-dé

Acetone_Hump acetone-d6 (CHCI3)

CeD6 benzene-d6

ch2zciz methylenechloride-d2

CD3CN acetonitrile-d3

CDCI3 chloroform-d

CDCI3_SENS chloroform-d (ETB)

CH3CN+D20 HPLC Solvent (Acetonitril/D20)
D20 deuteriumoxide

DEE diethylether-d10

Dioxane dioxane-d8 b
DME dimethylether-d6

DMF dimethylformamide-d7

| omso _ dimetnyisuifoxide-g |

EtOD ethanol-d6

H20+D20 90%H20 and 10%D20 M
Lock nucleus: .2H -

14. Select ‘CDCI3’ by clicking on it
15. Click on the down arrow ‘ V Tunew

NOTE: This performs a ‘atma’ (automatic tuning) and requires a probe equipped with a
automatic tuning module. Other options can be selected by clicking on the down arrow
inside the ‘Tune’ button.

16. Select | .1L Spin = ‘ by clicking on it

Figure 6.9

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

Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

17. Select 'ro on’ by clicking on it

NOTE: Rotation may be turned off for probes such as BBI, TXI, TBI and for small sample
probes.

18. Select | &% Shims | by clicking on it

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

19. Select | _{U Prosol by clicking on it
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NOTE: This will load the pulse width and power levels in to the parameter set.

6.2.3 Acquisition

1. Select ‘E ﬁain?ﬂ-rl by clicking on it

NOTE: To adjust rg manually, click on the down arrow inside the ‘Gain’ icon

2. Select | b Go'_?r| by clicking on it

NOTE: Other options are available by clicking on the down arrow inside the ‘Go’ button.

6.2.4 Processing

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

Figure 6.10
=] start Acquire Process  Analyse Publish View Manage @

| L Proc. Spectrum~ | % Adjust Phase = | 4 Calib. Axis = | ¢1¢ Pick Peaks = | [ Integrate = | Advancedw

2. Select | I Proc. Spectrum_:v_jv_‘f| by clicking on it

NOTE: This executes a processing program including commands such as an exponen-
tial 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
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Figure 6.11

Acquisition finished: C:/data3.0/Carbon_exp/1/pdata/1

JISFJEWUFH IPrDcParS AcguPars T\t\e:' PUlseProg | Peaks | Integrals | Sample | Structure | Plot| Fid | Acou|

1- D 13C experiment with 1H decapling _
30 mg Men:lhyl Anfhraﬁnafe in DM_SO-O‘G

[rel]

o |

4. Select | #7% Pick Peaks = | by clicking on it

AN

NOTE: By default the ‘define new peak picking range’ = is enabled.

5. Click the left mouse button and drag the cursor line from left to the right side of the
spectrum

Figure 6.12

Acquisition finished: C:fdata3.0/Carbon_exp/1/pdata/1
T T T T e T e T
hems L XE D ER Y|
1- 0 15C expariment with 1H decoupling :

morteTthyAmttramiate T O SO

[rel]

w -
|1%.8 ppu / 968.0 Hz
Defing new region:
IDfag with left mouse button
Npmber of peaks: 0
o -
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6. Click on MM, to manually adjust the minimum and maximum intensity levels

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

Figure 6.13
EB Acquisition finished: C:/data3.0/Carbon_exp/1/pdatasl [ %]
T R T = i =T

Jfem ¢4t gl [ B D BB JH |
T | 1-D 13C experiment with 1H decoupling
=30 mg Menthyt Anthraniiate in DMSO-d6

... 288836

r- r o Mo o
il . oo T © ] ordsooonNon
o} 0@ oWk = I~ O 00 O=ToR
.| @B T o 1003 it~ I 00N D v 0
= : + o oW o bt ol s el el Ko
® -2 LEpb) =it O © oo o= GHNO W
- - - - = ~ = PO OO NN -
|119.5 ppu / 9049.1 Hz | ‘ HH I ‘ KI# ‘ | HHH ‘
Modify region #0.0 . SEAN AR | e ol B (i el
JMAXI = 4,40 rel
MI = 0.28 rel
—PC = 1.40
Munber of peaks: 19
e .

9. Click on QJ to store the peak picking values
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Figure 6.14

Acquisition finished: C:fdata3.0/Carbon_expf1/pdata/1

JSDEEUum | ProcPars | AcquPars | Tite | PuiseProg | Peaks | Integrals | sample | structure| Piot| Fi | Acoul

[rel]

L ) eécpen’men! with TH decaupling
30 mg Men:fhyl Anthranilate in DMS0-d6

o |

1673368

151.9367
—134.3687
~130.8928
L 1165847

——115.1556

. ——100a768
—73.4348
—— 47.0579

NOTE: To display the peak picking labels, right click inside the spectrum window and
select ‘Spectra Display Preferences’ by clicking on it. In the ‘Spectrum components’
enable ‘Peak labels’ and ‘Peak annotations’. Click ‘Apply’ and click on ‘Close’

6.2.5 Plotting the 1D Carbon spectrum

1. Expand the spectrum (all peaks in display)
2. Click on the ‘Publish’ tab in the TopSpin Menu bar
Figure 6.15
|| stat Acquire Process Analyse  Publish ~ View Manage @&
_/Copy | & Printw |l Plot Layoutv |4 PDF v | E-Mail

3. Click on the down arrow ||£/ Plot Layout;ﬁ?|
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Figure 6.16
Acquisition finished: C:fdata3.0/Carbon_exp/1/pdata/1

| spectrum | PracPars| acquPars | Title | Puiserrog | Peaks | ntegrals | sampie | structure| PIot | Fig | acqul

170 160 150 140 130 120 110 100 90 &0 70 &0 50 40 30 ppm

1
oLﬂ usn ' +1D_xnm |
s |
|
1- D 130 experiment with LE decoupling
30 ug Memchyl Anchranilave inm DNSO-de
BE%R
11 V) 1y
| \ [ | [N TN
e r—— A T .

NOTE: If desired, any changes can be administered using the Plot Editor tools.

4. Click on ‘File’ and select ‘Print’ by clicking on it
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6.2.6 Observations
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6.3 DEPT-135 Experiment

6.3.1 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 mul-
tiple 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 6.3 describes the acquisition and processing of a one-dimensional 13C-
DEPT135 NMR spectrum. The standard Bruker parameter set C13DEPT135, includes
the pulse sequence deptsp135, shown in Figure 6.17. The 13C channel consists of the
recycling delay, a 90 degree RF pulse, an editing delay D2 followed by a 180 degree 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 two three pulses, a 90 degree, a 180 degree,
followed by a 135 degree RF pulse and are separated by the editing delay D2. The final
135 degree 1H pulse selects the CH3, CH2 or CH signals. The protons are decoupled
during the acquisition period.

Figure 6.17
deptsp136
135%
di dz d2 dz
[ I CFD
pllz

S | A 'ﬁglﬁu|aﬁ.f
pl2 “ i

sp2

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

6.3.2 Experiment set up

NOTE: This experiment usually follows a regular 1H decoupled 13C 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
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Figure 6.18
7| stat Acquire Process  Analyse  Publish  View  Manage @
Create Dataset !_ﬂ Find Dataset |- Open Dataset | Paste Dataset |_iﬂ Read Pars.

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

Figure 6.19

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

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

Please define the number of receivers in the box Delow.

MAME Carbon_exp

EXFND 3

PROCHND 1

DIR Cihdatas.o

Salvent DMS0

Experiment Dirs. }C:\Bruker\TDpSpinS.D.b.4D\exp\stan\nmr\par v
Experiment C13DEPT20 v
TITLE

1- D 13C DEPTS0 experiment

30 mg Menthyl Anthranilate in DMSO0-d6

[ Show new dataset in new window

1| Receivers (1,2, ..16)

’ Ok H Cancel ” More Info... ” Help ]

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 6.19 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 =128
7.Click on the ‘Aquire’ tab in the TopSpin menu bar

Figure 6.20

\.;3] Start Acquire Process Analyse Publish View  Manage @
' F sample = | #Lock| V Tunes | dk Spinw | & Shims ﬁ” Prosol|| = Gain = || [» Go» || Options « |

8. Select | iﬂ Prosol by clicking on it

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

1. Select | - ﬁain»"v;il by clicking on it

NOTE: To adjust rg manually, click on the down arrow inside the ‘Gain’ icon

2. Select | D Go--gfr| by clicking on it

6.3.4 Processing

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

Figure 6.21
E] Start  Acquire  Process Analyse  Publish View  Manage @

' )\ Proc. Spectrum = || "4 Adjust Phase = || 4\ Calib. Axis = || €2 Pick Peaks = || [ Integrate =+ |Advanced~ |

2. Select | I Proc. Spectrumjv_ﬁf| by clicking on it

NOTE: This executes a processing program including commands such as an exponen-
tial 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. Do to the fact that a DEPT135 spectrum con-
tains 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.

Figure 6.22
EB Carbon_exp 2 1 C:data3.0

J Spectrum iPmEF’ars Acun’ars' Title | PulseProg | Peaks | Integrals | Sample | Structure | Plat| Fid | Acqu|

1 1- D 13C OEPT135 expariment
730 mg Menthyi Anihranilate in OMS0-da

[ren]

185
|

T A B e B I I B R B I R T T B e
160 140 120 100 20 &0 40 20 [ppm]
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6.3.5 Observations
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6.4 DEPT-90 Experiment

6.4.1 Introduction

Section 6.4 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 Figure 6.23. The 13C channel consists of the recycling
delay, a 90 degree RF pulse, an editing delay D2 followed by a 180 degree 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 degree RF pulse and are separated by the editing delay D2. The final 90 degree
1H pulse selects the CH signals only. The protons are decoupled during the acquisition
period.

Figure 6.23
dept?)

g
I dl | dz I dZ

§ | |' 1Ty
1A

dﬂﬁm J

pliz

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.

6.4.2 Experiment set up

NOTE: 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

Figure 6.24
| Stat = Acquire Process Analyse Publish  View Manage @
 Create Dataset @Find Dataset _OpenDataset = Paste Datasel | Read Pars.

2. Select | | Create Dataset by clicking on it
3. Enter the following information in to the ‘New’ window
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Figure 6.25

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

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

Please define the number of receivers in the box Delow.

MAME Carbon_exp

EXFND 2

PROCHND 1

DIR Cihdatas.o

Salvent DMS0

Experiment Dirs. iC:\Bruker\TDpSpinS.D.b.4D\exp\stan\nmr\par v
Experiment C13DEPT135 v
TITLE

1- O 13C DEPT 135 experiment

ISD mg Menthyl Anthranilate in DMS0-de

[ Show new dataset in new window

1| Receivers (1,2, ..16)

’ Ok H Cancel ” More Info... ” Help ]

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 6.25 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 =128
7.Click on the ‘Aquire’ tab in the TopSpin menu bar
Figure 6.26
\;I Start A_cquire Process Analyse Publish Miev_v Manage @
'\ Samplew | % Lock| V Tunew ||db Spinw || Shime | ﬁ” Prosol|| = Gain = || [» Go» || Options « |

8. Select | ¥ Prosol by clicking on it

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

6.4.3 Acquisition

1. Select | e gain?'g:‘ by clicking on it

NOTE: To adjust rg manually, click on the down arrow inside the ‘Gain’ icon
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2. Select | b Gg§.§:| by clicking on it

6.4.4 Processing

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

Figure 6.27
£l Start  Acquire  Process  Apalyse  Publish View  Manage @
| I\ Proc. Spectrum~ | 7% Adjust Phase~ | 4, Calib. Axis = | ¢'¢Pick Peaks = | [ Integrate = | Advanced~

2. Select | /' Prog. Spectrum = | by clicking on it

NOTE: This executes a processing program including commands such as an exponen-
tial 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.

Figure 6.28
= Carbon_exp 3 1 C:idata3.0
| Spectrum [ProcPars| acqupars | Titte | PulsePrag | Peaks | Integrals| sample | structure| Piaz| Fid| Acou
T 11-D 130 DEPTO0 experiment : :
130 mg Men:fhyf Anthranilate in DM_SO-G‘G
w |
o™
o
o™
o]
g
Wt socnsnanis seaboaie snvsennrae slesn e doin e S oncie g
o
— T T T T T T T T T T T T L B B — T — T T
160 140 120 100 80 &0 40 20 [ppm]
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6.4.5 Observations
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7/ 2-D Heteronuclear experiments

7.1 Sample

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

Figure 7.1

7.2 2D edited HSQC

721 Introduction

The HSQC (Heteronuclear Single Quantum Coherence) experi-
ment performs and H,C-correlation via the 13C chemical shift
evolution of the double-quantum coherence. This method is su-
perior to other heteronuclear experiments in the case of a
crowded 13C NMR spectrum. In the sequence shown in Figure
7.2., the signals are not broadened by homonuclear H,H cou-
pling in F1. It is possible to obtain a complete editing of inverse
-recorded 1-D H,X correlation spectra. This kind of multiplicity
determination has been achieved by including an editing period
within HSQC, abbreviated as E-HSQC. In the experiment
shown here the standard Bruker parameter set HSQCEDETGP
is used and the graphical display of the pulse program hsqce-
detgp is shown in Figure 7.2.
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Figure 7.2

hsqcedestgp
H Treo
yr dl dit 44 P28 dd d4 '|
H A
ol
s 40 A0 ga 21
C | GAEP
pllz
uN optional |
G, )
az
@1

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.

7.2.2 Preparation experiment

1. Run a 1D Proton spectrum, following the instructions in Chapter3, 1-D Proton experi-
ment, Paragraph 3.2.2 Experiment setup through 3.2.4 Processing.

Figure 7.3

Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

J Spectrum | ProcPars | AcquPars | Title | PulseProg }j-PeaKs H \megra\s" sample | Struclure” m”ﬁ“ Acqu|

{- Praton experiment :
|30 ma Menihy! Anthranilafe in DMS0-d6

15 10 g 0 [ppm]
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7.2.3 Setting up the HSQC experiment

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

Figure 7.4
| _J Start =~ Acquire  Process  Analyse Publish View  Manage @

' Create Dataset |zl Find Dataset | Open Dataset| = Paste Dataset | 2] Read Pars.

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

Figure 7.5

Frepare 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 box below.
MAME Inverse_exp
EXPNO 2
PROGCNO 1
DIR Chdata3.0 v
Solvent DM50 v
Experiment Dirs }C:\Bruker\TopSpmS.D.b.AD\exp\stan\nmr\par A
Experiment |HsaceDETGR v
TITLE

{2-D edited HSQC experiment

ISD mg Menthyl Anthranilate in DMSO-d6

[ Shiow nesw dataset in new window

1 |Receers (1,2, .16

[ ok |[ cancel |[ wmorsinte.. |[ Hep |

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 7.5 above. Click on the down arrow button to
browse for a specific directory.

4. Click on

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

Figure 7.6

| ;I Start Acquire Process Analyse Publish View Manage @
| F sample + | ﬁ;ock |V Tunew |d& Spin~ || & Shime | ﬁ“ Prosol

l Options = |

6. Select ‘{L Spin+= | by clicking on it
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Figure 7.7

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

NOTE: 2-D experiments should be run non spinning

8. Select | iﬂ Prosol by clicking on it

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

9. Select i SetLimits by clicking on it

Figure 7.8

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

10. To open the 1D Proton spectrum, right click on the dataset name in the browser win-
dow (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

NOTE: The solvent peak may be excluded if it falls outside of the region of interest. Dig-
ital filtering however is only applied in F2 and the solvent peak is folding in F1.
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Figure 7.9

1T Inverse_exp 1 1 C:idata3.0

| Spectrum | PracPars| AcquPars | Tite | PuiseProg | Peaks | integrals | sample | structure | Piot| Fid| Acqu

1 il . bk ,“
- 1-0 Praton experment: : ;

{30 mg Menthyd Antheariigte inDMSO-6. <t

6 [rel]

2 6 4 2 [ppm]

12. Click on to assign the new limit
Figure 7.10
- 1H spectral limits copied for F2 dimension.
E SW 84682 ppm
D1P: 4.234 ppm
13. Click on |

NOTE: The display changes back to the 2D data set. The parameter set HSQCEDETGP
has a fixed F1 sweep width of 160 ppm and it is big enough to cover the protonated res-
onances 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 C13DEPT45
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 \CJiSetLimits by clicking on it
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Figure 7.11

Close this dialog box after sefting frequencies.

@I 1. Open 1D dataset from Browser.
2. Zoom into region of interest.

3. Click OK to set frequencies and return fo 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

NOTE: The solvent peak may be excluded if it falls outside of the region of interest. Dig-
ital filtering however is only applied in F2 and the solvent peak is folding in F1.

Figure 7.12

EB Carbon_exp 2 1 C:Adata3.0

J Spectrum |F'mEF'ar5 | AcouPars | Title | PulseProg | Peaks | Integrals | Sample | Structure | Piot| Fid | Acqul

7 4-0 13C DFEPT 135 expariment
.30 mg Menthyi Anthranilate in DMS0-d6

[ren

T L T T T T i T ! T T T T T T L T L T T T
120 100 30 60 40 20 [ppm]

17. Click on to assign the new limit
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Figure 7.13
13C spectral limits copied for F1 dimension.
o 5wy 132.8571 ppm centered at 76.350 ppm
SR 37.73 Hz
18. Click on |

7.2.4 Acquisition

1. Select ‘ T gainmgzl by clicking on it

2. Select | b Gn';g_f=| by clicking on it

7.2.5 Processing

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

Figure 7.14
| :J Start Acquire  Process Analyse Publish View  Manage @
| I\ Proc. Spectrum= | % Adjust Phase~ | /& Calib. Axis = | ?'?Pick Peaks~ | [ Integrate = | Advanced =

2. Select | /I Proc. Spectrum's | by clicking on it

NOTE: 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 have to be
enabled.
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7.2.6

Figure 7.15

| Acquisition finished: C:/data3.0/Inverse_exp/2/pdata/1

J Spectrum |PrucPar5 | scqupars| Title | PulseProg | Peaks | Integrals | Sample | Structure | Plot| Fid | Acqu]
‘ AA_M_)“‘J\‘C
M & ]
20 ediled HSQC sxperiment . L E
— 30 mg Manthyl Anthraniate in DMSO-dE ] : 8 =
I : " 1 i i ; = e F
S b s 3
e
<o
o
w
o
2
— - .
e
— -
I -
D T T T T T T T T T T T T T T T T =
8 [ 4 2 F2 [ppm]
Plotting

1. Use the % buttons to adjust for a suitable contour level
2. Click on the ‘Publish’ tab in the TopSpin Menu bar
Figure 7.16
| __J Start Acquire  Process Analyse Publish View  Manage @
|/ Copy & Print | L Plot Layout~ || 3 PDF v | ! E-Mail

6. Click on | & Print's

NOTE: This will print the active window with the colors displayed in the TopSpin window.
Using the ‘plot’ option starting the plot editor, the default layout is designed not to show
the F1 projection (see Figure 7.17 below. A new layout has to be created to add the F1
projection.
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Figure 7.17
|~ Acquisition finished: C:{data3.0/Inverse_exp/2/pdatail

eaks | Integrals | Sample | Structurelm|mﬂ Acqul

| spectrum | ProcPars | AcquPars | Title | PulsePra

o:_;ﬂﬁ'ffj ’{: _ +20_inv.xwp

Loa i = |

|
|
Z2-D edited HS(QC experiment
20 mg Menthyl Anthranilate in DMEO-dE
T T T =
80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 ppm
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7.2.°7 Observations
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7.3 2D HMBC experiment

7.3.1 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 sup-
press 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 and the standard Bruker parameter set HMBCGP is
used. The graphical display of the pulse program hmbcgplpndqf is shown in Figure

7.18
Figure 7.18
hmbcgplpndgf
H a ‘dz
ol
X dé
G

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

7.3.2 Preparation experiment

1. Run a 1D Proton spectrum, following the instructions in Chapter3, 1-D Proton experi-
ment, Paragraph 3.2.2 Experiment setup through 3.2.4 Processing.
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7.3.3

Figure 7.19
Acquisition finished: C:/data3.0/proton_exp/1/pdata/1
J Spectrum | ProcPars | Acqupars | Title | PuiseProg| Peaks | integrais | sample | structure | Piot| Fia| Acqu|
?7 1- Proton experiment : :
30 mg Manthyl Anthranilate in DMS0-d6 : :
o — <
— i
o« - :
o | :
o . ] d
T T T T T T T T T T T T T T T T 1 T T T T
15 10 5 0 [ppm]

Setting up the HMBC experiment

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

Figure 7.20
| stat = Acquire

Process Analyse Publish View Manage @

|| | Create Dataset|| | i Find Dataset | \JOpen Dataset . Paste Dataset| || Read Pars.

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

122

B7169_00 01



Figure 7.21

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

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

Please define the number of receivers in the box below.

MAME Inverse_exp

EXPNO 3

PROCNO 1

DIR Chdatas.o

Solvent DMS0

Experiment Dirs ic:\Bruker\TDpSpinS.D.b.4D\exp\stan\nmr\par v
Experiment HWMECGP v
TITLE

|2-D edited HSQC experiment

30 mg Menthyl Anthranilate in DM50-de

[ Show new dataset in new window

11 |Receivers (1.2, ..16)

’ OK H Cancel ” Mare Info... ” Heln ]

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 7.21 above. Click on the down arrow button to
browse for a specific directory.

4. Click on

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

Figure 7.22
3 Start  Acquire = Process Analyse Publish View  Manage @
| I sample~ | ﬁ;ocﬂ V Tune~ | db Spin+ | & shim+ || £V Prosol

\ Options = |

6. Select HL Spin = | by clicking on it

Figure 7.23

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

NOTE: 2-D experiments should be run non spinning

8. Select | £V Prasol by clicking on it
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NOTE: This will load the pulse width and power levels in to the parameter set.

9. Select i SetLimits by clicking on it

Figure 7.24

Close this dialog box after sefting frequencies.

e' 1. Open 1D dataset from Browser.
2. Zoom into region of interest.

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

{| cancel

10. To open the 1D Proton spectrum, right click on the dataset name in the browser win-
dow (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

NOTE: The solvent peak may be excluded if it falls outside of the region of interest. Dig-
ital filtering however is only applied in F2 and the solvent peak is folding in F1.

Figure 7.25

Ji= lnverse_exp 1 1 C:idatad.0

‘ Spectrum ! ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals| Sample | Structure | Plot | Fid| Acqu

.IiI“ o iM_A,“

1-0 Proton experiment.
30 mg Menthyl Anthranilale in OMS0-df

& [rel]

3
P N T S | o R P Y SOt Y U A0 S 0 Pt P [ W SRR W AT

5

4

2

1

-0
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12. Click on to assign the new limit

Figure 7.26
; 1H spectral limits copied for F2 dimension.
SV 84682 ppm
O1P: 4.234 ppm
13. Click on |

NOTE: 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 \CJiSetLimits by clicking on it

Figure 7.27

r_‘l 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

NOTE: The solvent peak may be excluded if it falls outside of the region of interest. Dig-
ital filtering however is only applied in F2 and the solvent peak is folding in F1.
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Figure 7.28

EB Carbon_exp 1 1 C:idata3.0

| Spectrum | procPars | AcquPars | Title| PuiseProg | Peaks | Integrals | sampte | structure | piot| Fio | Acqul

Ll Lt i
$ | 1-D 13C experiment wih 1H decoupling J : J

™
E T T — T T 7 % T T T T T T T T T T
160 140 120 100 B0 60 40 20 [ppm]
17. Click on to assign the new limit
Figure 7.29
@ 13C spectral limits copied for F1 dimension.
SW 166.6575 ppm centered at 92 .714 pam
18. Click on |

7.3.4 Acquisition

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

2. Select | D Gn'_.?:| by clicking on it

7.3.5 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar
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Figure 7.30
=] start Acquire Process  Analyse Publish View Manage @

‘ N Proc. Spectrum » H ’\?/ Adjust Phase « H ,g\\, Calib. Axis » H ﬁxf{ Pick Peaks « H I Integrate = HAgvancedv \

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

Figure 7.31

Spectrum has no imaginary part:

@; MC2[F1]=QF

PH_mod[F1]=mc.
Could not phase real spectrum

NOTE: This executes a standard processing program proc2. The message shown in
Figure 7.31 pops up in case of a magnitude 2D experiment and the apk2d option is
enabled. To configure the processing program follow steps 4 through 5.

Figure 7.32

Configure Standard Processing (proc2d)
-Erocess F2+F1 Axis (xfb) -
Process Only F2 Axis (xf2)

Process Only F1 Axis (xf1)

Symmetrize Spectrum (sym)

Start Automation AU Program (xaup)

5. Select ‘Configure Standard Processing’ by clicking on it
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Figure 7.33

Press 'Execute’ to process the current dataset.
Press 'Save' fo 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) [0 LAYOUT = |+/2D_hom.wp v[

| Warn if processed data exist

| save H Execute H cancel ]

NOTE: To avoid the message shown in Figure 7.31 the option ‘Auto-Phasing (apk2d)
may be disabled for magnitude like 2D experiment.

Figure 7.34
lik Acquisition finished: C:/data3.0/nverse_exp/3/pdata/
J Spectrum | ProcPars | AcouPars | Titie | PusePrag | Peaks | Integrals | Sample | Structure | plat| Fid| Acqu|
a
4)l_r\_l}u A |
2-D edited HSQC aexperiment . ] .° o {s E
— 4 30 mg Mentiyd Anthraniiate in DMS0-dS s L&
— i | ; ig ' ? i
I i L] r
3 - _ﬂ- S— T
— g —3
— ; bl [
e
@
o8 g
e
[
il o
r=
— L1l i i ; ; F
—] T T
e
o &
S @ T i
D T - T - T - T T T - T T T 5
] [ 4 H F2 [ppm]

7.3.6 Plotting

1. Use the % buttons to adjust for a suitable contour level
2. Click on the ‘Publish’ tab in the TopSpin Menu bar
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Figure 7.35
| _J Start Acquire  Process Analyse Publish View  Manage @
| Copy & Printw | l/Plot Layoutw | <5 PDF v | E-Mail

3. Click on | & Prints |

NOTE: This will print the active window with the colors displayed in the TopSpin window.
Using the ‘plot’ option starting the plot editor, the default layout is designed not to show
the F1 projection (see Figure 7.36 below. A new layout has to be created to add the F1
projection.

Figure 7.36

|~ Acquisition finished: C:{data3.0/Inverse_exp/3/pdatail

| spectrum | PracPars| acquPars | Title | Puiserrog | Peaks | ntegrals | sampie | structure| PIot | Fig | acqul |
| |

of_ﬂﬁtﬁ "\\ +20_ire sanp

Z2-D edited HS(QC experiment
20 mg Menthyl Anthranilate in DMEO-dE

B%ﬂ
L ki - ' A “ﬁAk“__mm:F  ;f

e 0
g

@ 130
s H z

T T T T T T T T T T T T T T T T
80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 ppm
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7.3.7 Observations
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8 Determination of 90 degree
pulses

8.1 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 3 (1-D Proton experiment) and chapter 6 (1-D Carbon experiments).

NOTE: This chapter is intended as a guide for calibrating the 90 degree pulse of a probe
or verifying the values observed using ATP.

8.2 Proton 90 degree transmitter pulse

Standard Test Sample:
0.1% Ethylbenzene in CDCI3

8.2.1 Parameter setup

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

Figure 8.1
| stat Acquire Process Analyse Publish View Manage @

 Create Dataset @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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Figure 8.2

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 box below.

NAME proton_90

EXPNO 1

PROCNO 1

DIR |c\datas 0

Solvent CDCI3

Experiment Dirs. |C:\Bruker\TopSpin3_O.b_43\exp\stan\nmr\par v
Experiment [PROTON v
TFLE

190 degree pulse test for Profon

0.1% Ethylbenzene in CDCI3|

[ Show new dataset in new window

1 | Receivers (1,2, ...16)

’ OK H Cancel ” More Info... ” Help ]

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 8.2 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 3, 1-D Proton
experiment, Paragraph 3.2.2 Experiment setup, step 5 through 3.2.4 Processing.

Figure 8.3

{i = Acquisition finished: C:/data3.0/proton_%0/1/pdata/1

J Spectrum | ProcPars| AcquPars \\ Title }l PulseProg | Peaks H Integrals | Sample ‘} Structure || P\oti} Fid }l Acqu|

[rel]

50 degree pulse test far Protan

2: ‘
X
o_ Aot i

g ] 4 2 [bpm]
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6. Expand peak at 2.7 ppm
7. Click on s,‘ to set the RF from cursor

Figure 8.4

Acquisition finished: C:/data3.0/proton_9%0/1/pdata/s1
180 degree pulse fest far Proton
0.1% Ethyibenzena in COCI3

Z.6737 ppn / 80Z.40 Hz / 300.13080Z MHz

[rei]

SET SF01/01 FREQUENCIES FROM CURSOR POSITION -
@ —Define: Lefr-click inside data windoew :

T T T T T I T T T T T T T T T T B T T T T T T T T
2.30 2.75 2.70 265 2.60 2586 [ppm]

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

9. Click the left mouse button to set the frequency

Figure 8.5
£401/02/03
Define SFO1/01 frequencies
SFO1[MHZ= 300130802
O1/2/3[H =  |802.50 |
| o1 || o2 || o3 || cancel |
10. Click on

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

12. Make the following changes:
PULPROG = zg
TD = 4048
SW [Hz] =300
D1 [sec] = 30
DS=0
NS=1
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13. Select the ‘ProcPars’ tab by clicking on it
14 Make the following changes:
Sl =2024
LB[Hz]=1
PH_mod = select ‘pk’
15. Click on the ‘Aquire’ tab in the TopSpin menu bar

Figure 8.6
| stat Acquire Process Analyse Publish  View Manage &)
‘ # Sample = |'ﬁLock ‘ V Tunew HJL Spin = || £t shimw Jﬁu Prgsol_|E§ainv H b Gow HOpiionSv |

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

Figure 8.7

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

NOTE: This test should be run non spinning

8.2.2 Acquisition
1. Select |E gain??::‘ by clicking on it
2. Select | [ Go = by clicking on it
8.2.3 Processing

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

Figure 8.8
‘:J Start Acquire  Process Analyse Publish View  Manage @
| I Proc. Spectrum = || *4 Adjust Phase = || 4\ Calib. Axis = || ¢ Pick Peaks = | | Integrate = | Advanced~

2. Click on the down arrow inside the ‘ N Proc. Spectrum;}gﬂ button
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Figure 8.9

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)’
‘Warn if Processed data exist’

Figure 8.10
9 procid 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.

Exponential Multiply (em) LB [HZ]= 1

Fourier Transform (ft)

Auto - Phasing (apk)

Set Spectrum Reference (sref) [

Auto - Baseline Correction (abs) [J
Plot {autoplot) O LAYOUT = ‘H‘IELH_xwp V[

| Warn if processed data exist [
[ save |[ Execute || cancel |

5. Click on

6. Expand the spectrum form 2.8 ppm to 2.5 ppm
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Figure 8.11

[* Acquisition finished: C:/data3.0fproton,_%0/1/pdaia/1 [1]

J Spectrum | procPars| AcquPars | Title | PuiseProg | Peaks |Integrals | Sample | Structure“.ﬁﬂau Acqul

[rel]

90 degree pulse test far Prolan
H0 1% thyl;benzene in COCI3

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

Figure 8.12

Toggle Spectrum Cverview

Show Full Spectrum

Tongie Pammeter¥indoy:

Spectra Display Preferences

Save Display Region To...

Restore Display Region From Params. F1/2 :
Set Plot Height At Specific Cursor Position

Dataset Properiies
FEiles
Explorer

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

Figure 8.13

£ save display region to ...

Options-

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

O Parameters STSR/STSI (used by strip ft)

(O Parameters SIGF1.2 (signal region) (used by 'sino")

O Parameters NOISF1.2 (noise region) (used by 'sino')

O A text file for use with other programs
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9. Enable ‘Parameters F1/2’

10. Click on

11. Type wpar to store the parameter for future use

12. Select the user parameter directory

Figure 8.14

Source = | C\Bruker\TopSpin3.0.b_ 43\exp\stan\nmripariuser v

Figure 8.15
Parameter Se pa

File Options Help Source = | C\Bruker\TopSpin3.0.b 43\exp\stan\nmripariuser ~
Find file names ‘enreranys-‘_rmg ] |

Class = Dim = Show Recommended

Type = SubType = Reset Filters

C13CPD128.mod C13CPD2K C13CPDB4 C13DEPT135N332
C13DEPT135p.mod |COSYGP.fixsw F19_mod F19COSYGP test H1p90_urea
IHCCHCOGPSD.DZ HMBCEDETGPI3ND... HSQCEDETGP.mod |HSQCETGPN15 MLEVETGPSW
INP 1H NP_C13CPD NP_COSY NP_DEPTQ NP_HMBC
INF’ HSQC NP_JRES NP _ZG30 PRO128PP PROTON_3exp
IROESYETGPSW SELCOGP.pz SELMLGP . pz SELNOGP.mod SELNOGP.pz
SELROGP.pz SI291GSW SOLVSUP_WET
[ write.. ][ writeNew.. |[ cClose |

Figure 8.16

Please enter the new name

proton_90| |

| ok || cancel ]

14. Type proton_90 in to the new name window

15. Click on
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Figure 8.17

[.’ wpar proton_%0

Source Data Set = proton_90 1 1 Ci\data3.0
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\TopSpin3.0 b 43\expistaninmnpariuser v

16. Select all parameter options

17. Click on

Figure 8.18
T TR B
File Options Help Source = C\Bruker\TopSpin3.0.b.43\exp\stan\nmripariuser +
Find file names |emer any string; *, ? |
Class = Dim = Show d
Type = SubType = Reset Filters
1H 256 C13CPD128.mod C13CPD2K C13CPD&4 C13DEPT135N832
C13DEPT135p.mod |[COSYGP fixsw F19_mod F19COSYGP test H1p90_urea
JHCCHCOGP3D pz HMBCEDETGPI3ND... HSQCEDETGP.mod |HSQCETGPN15 MLEVETGPSW
INP 1H NP_C13CPD NP_COSY NP_DEPTQ NP_HMBC
NP_HSQC NP_JRES NP_ZG30 PRO128PP PROTON_3exp
‘proton_90 ROESYETGPSW SELCOGP.pz SELMLGP. pz SELNOGP.mod
SELNOGP.pz SELROGP.pz SI291GSW SOLVSUP_WET
[ wrte. ][ write new_. ][ ciose ]

18. Click on

8.2.4  Determine the 90° pulse

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

Figure 8.19
{;’J Start Acquire  Process Analyse Publish View  Manage @
'\ Samplew | 4 Lock| V Tunew |db Spinw ||t Shime &V Prosol | 1= Gainw | [ Gow |Options « |
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2. Click on the down arrow inside the | B> Go =  button

Figure 8.20

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
Figure 8.21
F proton_%0 1 1 C:Adata3.0
[ store as 2D data (ser file)
[ The AU program specified in AUNM will be executed WDW= EM
[ Perform automatic baseline correction (ABSF) PH_mod= no
[] Overwrite existing files (disable confirmation Message) FT_mod-= fsc
[[1 stop sample spinning at the end of optimization (mash)
] Run optimization in background
OPTIMIZE GROUP | PARAMET... | OPTIMUM STARTVAL | EMDVAL NEXP VARMOD INC
Step by step | p1 |POSMAX |2 | |20 LN 2
Start optimize || Skip current opti..|showprotocol || Addparame.. || Restore | Save || Readarrayr...
[savearaymiea. || swopopimz.. |[ pewetepara.. | Displeypata.. || upsateproc. || Hep |
5. Click on ’ Save ]

NOTE: The ENDVAL parameter has been updated.

6. Click on | start optimize |
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Figure 8.22

r! poptau

Mumber of experiments: 20

Continue ? [y | n]

total experiment time will be: 12 min 0 sec

| ok || cancel ]

7. Enter y in to the poptau window

8. Click on

NOTE: The parameter optimization starts. The spectrometer acquires and processes 20
spectra 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 proton_90/1/999 as shown in Figure

8.23.

Figure 8.23

[=+ Acquisition finished: C:/data3.0/proton_%0/1/pdata/95%

| spectrum | ProcPars | AcquPars | Title | PuiseProg | Peaks | Integrais| Sample | Structure | Plot | Fid | Acqul

Jpoptay for P 1 finished

[ref]

1000
TR -

500
T

- 500
|

- 1000

{POSMAX 8t experiment 6 P 1=12000000 ‘NEXP=20

[usec]

NOTE: The POSMAX value of p1l is displayed in the title window which is the 90 degree
pulse, along with the experiment number and the NEXP value. Write this value down. To
obtain a more accurate 90 degree pulse measurement, follow the steps below.

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

12. Enter the value which corresponds to a 360 degree 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 degree pulse.

NOTE: The quartet signal is negative for a pulse angle slightly less then 360 degree and
positive when the pulse angle is slightly more then 360 degree.

16. Simply divide the determine 360 degree pulse value by 4. This will be the exact 90
degree pulse length for the proton transmitter on the current probe
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8.3 Carbon 90 degree transmitter pulse

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

8.3.1 Parameter setup

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

Figure 8.24

i _J Start =~ Acquire  Process  Analyse  Publish  View Manage @
* Create Dataset 3l Find Dataset '_JOpen Dataset . Paste Dataset | Read Pars.

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

Figure 8.25

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 box below.

NAME carbon_90

EXPNO 1

PROCNO 1

DIR Cl\data3.0 ~
Solvent CeD6 bt
Experiment Dirs. IC:\Bruker\TopSpin3_O.b_43\exp\slan\nmr\par b
Experiment |C13CPD 2
TITLE

| 0 degree pulse test for 13C

iFSTM (60% CBD6 / 40% Dioxane]{

[ show new dataset in new window

[t |Receivers (1.2, .16)

’ OK H Cancel ” More Info... ” Help ]

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 8.25 above. Click on the down arrow button to
browse for a specific directory.

4, Click on

5. Run a 1D Carbon spectrum, following the instructions in Chapter 6, 1-D Carbon

experiments, Paragraph 6.2.2 Experiment setup, step 5 making the following acquisi-
tion parameter changes:

PULPROG = zg
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DS=0
NS=1
6. Continue with 6.2.4 Processing.

Figure 8.26

F# Acquisition finished: C:/data3.0/carbon_%0#1/pdata/1

J Spectrum | ProcPars| AcquPars | Titie | PulseProg | Peaks | Integrals| Sample | Structure ||ﬁ”ﬁ\|?qui

@ |80 dagrae puise tast far 13C ; : ;
“lastm (50% CEO06 / 40% DJOX&HE‘}_
e : : ; : :
e

—

I ! U T T T I T T T T T
120 100 80 [ppm]

7. Expand peak at 67 ppm
8. Click on S'J to set the RF from cursor
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Figure 8.27

[ dcquisition finished: C:/data3.0/carbon_90/1/pdata/i

R
5 |80 dagras pulse fest far 130 :
ASTM (50% C608 / 40% Dioxana)

66.804 ppn f 5041.45 Hz / 75.472790 MHz

[rel

15

JSET 5F01/01 FREQUENCIES FROM CURSOR POSITION @ :
Define: Lefr-click inside data window

10
1

70 69 68 &7 66 65 64 [ppm]

9. Click the left mouse button to set the frequency

Figure 8.28
B o1/02/03
Define SFO1/01 frequencies
SFO1[MHZ]= 75472790
ON23[HA=  |5041.45 |
| o1 || o2 || o3 || cancel |
10. Click on

11. Select the ‘AcquPars’ tab by clicking on it
12. Make the following changes:

TD = 4048

SW [Hz] =20

D1 [sec] = 60
13. Select the ‘ProcPars’ tab by clicking on it
14 Make the following changes:

Sl =2024

LB[Hz] =35

PH_mod = select ‘pk’
15. Click on the ‘Aquire’ tab in the TopSpin menu bar
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Figure 8.29

| stat Acquire Process Analyse Publish View Manage &
‘ # Sample » |'$Lock ‘ V Tunew HJ‘L Spin« || £t Shimw | iy Prgsol_|E§ainv H b Gow HOpiionSv |

Select ‘{L Spin= | by clicking on it

Figure 8.30

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

Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

16. Select 'ro off’ by clicking on it

NOTE: This test should be run non spinning

8.3.2 Acquisition
1. Select |E gain?*g;'ii‘ by clicking on it
2. Select | D Go = | by clicking on it
8.3.3 Processing

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

Figure 8.31

‘:j Start Acquire  Process Analyse Publish View  Manage @

| I Proc. Spectrum = || ’\iy Adjust Phase » || /g\ Calib. Axis = H ?ﬁﬁ Pick Peaks = H _r Integrate = HAgvancedv \

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

Figure 8.32

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)’
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‘Auto-Baseline correction (abs)’
‘Warn if Processed data exist’

Figure 8.33
B procia 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.
I Exponential Multiply (em) LB[Hzl= |1
Fourier Transform (ft)
Auto - Phasing (apk)
Set Spectrum Reference (sref) [
Auto - Baseline Correction (abs) [
Plot (autoplot) [0 LAYOUT = ‘+!1D_H_):wp VII
| Warn If processed data exist O
[ Save ] [ Execute ] [ Cancel ]

5. Click on

6. Expand the spectrum from 71 ppm to 63 ppm

Figure 8.34

[ dcquisition finished: C:/data3.0/carbon_90/1/pdata/i

J. Specirum | ProcPars | AcquPars ||ﬁ” PulseProg | Peaks | Integrals| Sample | Structure | ﬁﬂﬁ” Acqul

90 degrea pulse fest for 130 : i
- ASTM (60% CED6 / 40% Dioxane) :

[rel]

7. Click on the right mouse button inside the spectral window
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Figure 8.35

Toggle Spectrum Overview

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 Properties
Files
Explorer

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

Figure 8.36

£ save display region to ...

~Options-
(&) Parameters F1/2 (e.g. used by 'restore display'. ...) [dpl]
O Parameters ABSF1/2 (e g. used by 'absf, apkf)
O Parameters STSR/STSI (used by strip ft)
(O Parameters SIGF1.2 (signal region) (used by 'sino")
) Parameters NOISF1,2 (noise region) (used by 'sino')

O A text file for use with other programs

Cancel

9. Enable ‘Parameters F1/2’

10. Click on

11. Type wpar to store the parameter for future use

12. Select the user parameter directory

Figure 8.37

Source = | C\Bruker\TopSpin3 0.b 43\exp\stan\nmripariuser

148 B7169_00_01



Figure 8.38
Para pd

File Options Help Source = | C\Bruker\TopSpin3.0 b 43\exp\staninmripariuser
Find file names ‘enreranystrmg e |

Class = Dim = Show Recomm

Type = SubType = Reset Filters

1H_256 C13CPD128.mod C13CPD2K C13CPDB4 C13DEPT135N332
C13DEPT135p.mod |COSYGP.fixsw F19_mod F19COSYGP test H1p90_urea
JHCCHCOGP3D.pz HMBCEDETGPI3ND... HSQCEDETGP.mod |HSQCETGPN15 MLEVETGPSW
INP 1H NP_C13CPD NP_COSY NP_DEPTQ NP_HMBC
NP_HSQC NP _JRES NP ZG30 PRO128PP PROTON_3exp
‘profon_90 ROESYETGPSW SELCOGP pz SELMLGP pz SELNOGP.mod
SELNOGP pz SELROGP pz SI2aIGSW SOLVSUP_WET

[ write.. ][ writeNew.. |[ close |

Figure 8.39

Please enter the new name

carbon_90| |

| ok || cancel ]

14. Type carbon_90 in to the new name window

15. Click on

Figure 8.40
[.1 wpar proton_%0

Source Data Set = proton_90 1 1 Cl\data3.0
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\TopSpin3.0 b 43\expistaninmripaniuser v

16. Select all parameter options
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8.3.4

17. Click on

Figure 8.41

Source = | C\Bruker\TopSpin3.0.b.43%expistaninmrpaniuser

File Options Help

Find file names |en:er any string, *, ? |

Class = Dim = Show Reg d

Type = SubType = Reset Filters

1H_256 C13CPD128.mod C13CPD2K C13CPD64 C13DEPT135N832
C13DEPT135p.mod  {s=lgelelyigelt] §ECOSYGP fixsw F19_mod F19COSYGP. test
JH1p90_urea HCCHCOGP3D.pz HMBCEDETGPIZND... HSQCEDETGP.mod [HSQCETGPN15
|MLEVETGPSW NP_1H NP_C13CPD NP_COSY NP_DEPTQ

INP HWMBC NP_HSQC NP_JRES NP_ZG30 PRO128PP
IPROTON 3exp proton_00 ROESYETGPSW SELCOGP.pz SELMLGP.pz
SELNOGP.mod SELNOGP.pz SELROGP.pz SI291GSW SOLVSUP_WET

[ wrte. ][ write new_. ][ ciose ]

18. Click on

Determine the 90° pulse

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

Figure 8.42

| start Publish Manage &2
' Sample » ||$Lock!‘ V Tunew |db Spinw | B Shims &V Prosol|| - Gain~ | [ Gow || Options < |

Acquire  Process Analyse View

2. Click on the down arrow inside the | D Gn.gﬁ| button

Figure 8.43

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
Figure 8.44
FA carbon_90 1 1 C:\data3.0
[ store as 2D data (ser file)
[ The AU program specified in AUNM will be executed WDW= EM
[ Perform automatic baseline correction (ABSF) PH_mod= pk
[ overwrite existing files (disable confirmation Message) FT_mod= no
[ stop sample spinning at the end of optimization (mash)
[[1 Run optimization in background
OPTIMIZE GROUP | PARAMET... | OPTIMUM STARTVAL | ENDVAL NEXP VARMOD INC
Stepbystep | lp1 |PoSmax 2 \ |20 Lin 2
Start optimize "Skip current t)pli,,,H Show protocol “ Add parame... ” Restore H Save ” Read array ..
savearayfiea.| Stopoptmz. || Deletepara. || DisplayData.. | UpcateProc.. || Hep |
5. Click on ’ Saye ]

NOTE: The ENDVAL parameter has been updated.

6. Click on | start optimize |

Figure 8.45

[_1 poptau

Mumber of experiments: 20
total experiment time will be: 12 min 0 sec
Continue ? [y | n]

| ok || cancel ]

7. Enter y in to the poptau window

8. Click on
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NOTE: The parameter optimization starts. The spectrometer acquires and processes 20
spectra with incrementing the parameter p1l 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 Figure 8.46.

Figure 8.46

[<* Acquisition finished: C:/data3.0/proton_90/1/pdata/999

JiSPEEUU\“IProcParslAcunars Title | PulseProg | Peaks | Integrals| Sample | Structure | Plot| Fid|| Acqu|

Jpoptau far P 1 finished '
{POSMAX at experiment 6: P f = 12000000 ‘NEXP=20 : :

[rel]

1000
T

500
TR

-500
|

-1000

T T T T T T T T T T T T
10 20 30 [usec] |

NOTE: The POSMAX value of pl is displayed in the title which is the 90 degree pulse,
along with the experiment number and the NEXP value. Write this value down. To obtain
a more accurate 90 degree pulse measurement, follow the steps below.

9. Close the popt setup window
10. Typere 11
11. Type p1

12. Enter the value which corresponds to a 360 degree 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 degree pulse.

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

152 B7169_00_01



16. Simply divide the determine 360 degree pulse value by 4. This will be the exact 90
degree pulse length for the proton transmitter on the current probe
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9 Sensitivity tests

9.1 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 3 (1-D Proton experiment) and chapter 6 (1-D Carbon experiments). Also the 90
degree pulses have to be properly calibrated, Chapter 8 (Determination of the 90 degree
pulses)

NOTE: This chapter is intended as a guide for running the 1H and 13C Signal to Noise
test on a probe or verifying the values observed using ATP.

9.2 1H Sensitivity test

Standard Test Sample:
0.1% Ethylbenzene in CDCI3

9.21 Experiment setup

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

Figure 9.1
5; ] Start Acquire Process Analyse Publish View Manage @
| Create Dataset | | gl 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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Figure 9.2

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 box below.

NAME proton_sensitivity

EXPNO 1

PROCNO 1

DIR |c\datas 0

Solvent CDCI3

Experiment Dirs. |C:\Bruker\TopSpin3_O.b_43\exp\stan\nmr\par v
Experiment \PROSENS v
TFLE

Proton sensitivity test

0.1% Ethylbenzene in CDCI3|

[ Show new dataset in new window

1 | Receivers (1,2, ...16)

’ OK H Cancel ” More Info... ” Help ]

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 9.2 above. Click on the down arrow button to
browse for a specific directory.

4. Click on

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

Figure 9.3
\:I Start Acquire  Process Analyse Publish View  Manage @
' Sample » |'$Lock 'V Tunew |db Spinw || & shime | &V Prosol|| = Gainw | [ Gow |Options « |

6. Select | Samplew | by clicking on it

Figure 9.4

Turn on sample lift air (ej)

Turn off sample Iift air (ij)

Control sample temperature (edie)

7. Select ‘ej’ by clicking on it

NOTE: 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 B Samplew by clicking on it
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Figure 9.5

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

Control sample temperature (edte)

10. Select ‘ij’ by clicking on it

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

11. Select | ¥ Lock by clicking on it

Figure 9.6

[ Solvents table

] & Solvent jl Description 1
Acetic acetic acid-d4 b
Acetone acetone-d6
Acetone_Hump acetone-d6 (CHCI3)

CeD6 benzene-d6

CcD2Clz methylenechloride-d2

CD3CN acetonitrile-d3

CDCI3_SENS chloroform-d (ETB)
CH3CN+D20C HPLC Solvent

D20 deuteriumoxide

DEE diethylether-d10

Dioxane dioxane-d8 =
DME dimethylether-d6

DMF dimethylformamide-d7

DMSO dimethylsulfoxide-d6

EtOD ethanol-d6

H2C+D20 90%H20 and 10%D20 v
Locknudeu&|2H v| ’ OK ]’ Cancel

12. Select ‘CDCI3’ by clicking on it
13. Select | \f Tunew by clicking on it

NOTE: This performs a ‘atma’ (automatic tuning) and requires a probe equipped with a
automatic tuning module. Other options can be selected by clicking on the down arrow
inside the ‘Tune’ button.

14. Select ‘ C!L Spin = | by clicking on it

Figure 9.7

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

MAS Pneumatic Unit (masdisp)
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15. Select 'ro on’ by clicking on it

NOTE: Rotation may be turned off for probes such as BBI, TXI, TBI and for small sample
probes.

16. Select | &% Shims | by clicking on it

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

17. Select | ﬁﬂ Prosol by clicking on it

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

9.2.2 Acquisition

1. Select | - Gains ‘ by clicking on it

NOTE: The relaxation time D1 is by default in this parameter set 60 seconds and there-
fore the adjustment of the receiver gain will take some time.

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

9.2.3 Processing

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

Figure 9.8
i HJ Start Acquire  Process Analyse Publish View  Manage @

| . Proe. Spectrum = :I gy Adjust Phase = i' A Calib. Axis » ' Rﬁ?\ Pick Peaks = || _f Integrate = HAgvancedv |

2. Clickon | /| Prog. Spectrum =

NOTE: This executes a processing program including commands such as an exponen-
tial 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.

9.24 Calculating the Signal to Noise ratio

The signal to noise ratio is determined on the intensity of the quartet lines between 2ppm
and 3ppm. It is calculated by AU-program sinocal over a range of 2ppm between
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2.8ppm and 7ppm. The s/n ratio is strongly dependant on good resolution and line-
shape. The splitting between the two central lines of the methylquartet should go lower
than 15% (with LB=1Hz), see Figure 9.9.

2.75 2.70 265 2.60 [ppm]

1. Type sinocal on the command line

Figure 9.10

[_1 sinocal

Enter left limit of signal range in ppm :

|
g

| ok |[ cancel |

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

3. Click on

Figure 9.11
[_1 sinocal
Enter right limit of signal range in ppm :
E |
| ok || cancel |
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4. Enter 2 for the right limit of the signal range

5. Click on

Figure 9.12

[‘ sinocal

Enter left limit of noise range in ppm -

[/ |

| ok ]_[ Cancel ]

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

7. Click on

Figure 9.13

r_! sinocal

Enter right limit of noise range in ppm :

BB |

| oK ]_[ Cancel ]

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

9. Click on

Figure 9.14

r_! sinocal

Enter noise width in ppm :

g |

| ok ]_[ Cancel ]

10. Enter 2 for the noise width

11. Click on
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Figure 9.15

Spectrum' PrucF’ara'Acunars' Tmel PulseProg' Peaks' Integra\sl Sample' Structure' F\dl Acqu'
E g ;
o
o0 |
o ;
7 & Best sing value: 181.1
B . Signal from 3.00 to 2.00 ppm
| Noise fram 6.56 to 4.36 ppm
o
] Detalls...
o]
o &
o T T T T T T T T T T T T
8 [ 4 2 0 [ppm]
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9.3 13C Sensitivity test with 1H decoupling

Standard Test Sample:
10% Ethylbenzene in CDCI3

93.1 Experiment setup

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

Figure 9.16
| _J Start Acquire Process Analyse Publish View Manage @

Create Dataset . @ Find Dataset ‘_\ Open Dataset | Paste Dataset| || Read Pars.

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

Figure 9.17

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 box below.

NAME carbon_sens_etb

EXPNO 1

PROCNO 1

DIR C\data3.0 v
Solvent CDCI3 bt
Experiment Dirs. IC:\Bruker\TopSpin3_O.b_43\exp\slan\nmr\par b
Experiment C13SENS 5
TITLE

13C sensitivity test with 1H decoupling

10% Ethylbenzene in CDCI3

[ show new dataset in new window

D Receivers (1,2, ...16)

’ OK H Cancel ” More Info... ” Help ]

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 9.17 above. Click on the down arrow button to
browse for a specific directory.

4. Click on

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

Figure 9.18
|_J Start  Acquire = Process  Analyse Publish View  Manage @
| ¥ samplew |4 Lock |V Tune~ | d& Spinw | shim | ﬁ” Prosol |- Gainw || [ Gow | Options « |
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6. Select | Samplew | by clicking on it

Figure 9.19

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

Control sample temperature (edte)

7. Select ‘ej’ by clicking on it

NOTE: 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 B Sample | by clicking on it

Figure 9.20

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

Control sample temperature (edie)

10. Select ‘ij’ by clicking on it

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

11. Select | HE | ock by clicking on it

Figure 9.21

L! Solvents table

] 4 Solvent J Description 1

Acetic acetic acid-d4 i
Acetone acetone-d6

Acetone_Hump acetone-d6 (CHCI3)

CeD6 benzene-d6

ch2cCi2 methylenechloride-d2

CD3CN acetonitrile-d3

CDCI3_SENS chloroform-d (ETB)
CH3CN+D20 HPLC Solvent

D20 deuteriumoxide

DEE diethylether-d10

Dioxane dioxane-d& =
DME dimethylether-d6

DMF dimethylformamide-d7

DMSO dimethylsulfoxide-d6

EtOD ethanol-dé

H20+D20 90%H20 and 10%D20 .
Lock nucleus: |2H V| ’ OK ] ’ Cancel
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12. Select ‘CDCI3’ by clicking on it
13. Select ‘ V Iuneii?‘i" by clicking on it

NOTE: This performs a ‘atma’ (automatic tuning) and requires a probe equipped with a
automatic tuning module. Other options can be selected by clicking on the down arrow
inside the ‘Tune’ button.

14. Select ‘ Ik spin= | by clicking on it

Figure 9.22

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

Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

15. Select 'ro on’ by clicking on it

NOTE: Rotation may be turned off for probes such as BBI, TXI, TBI and for small sample
probes.

16. Select ‘ E% Shim-:_-_gi-:‘ by clicking on it

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

17. Select | iﬂ Prosol by clicking on it

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

9.3.2 Acquisition

1. Select ‘ e gain;'g-:l by clicking on it

NOTE: The relaxation time D1 is by default in this parameter set 300 seconds and there-
fore the adjustment of the receiver gain will take some time.

2. Select | b Gg-_?:| by clicking on it

9.3.3 Processing

1. Click on the ‘Process’ tab in the TopSpin Menu bar
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Figure 9.23
= Start  Acquire  Process  Analyse  Publish View  Manage @

| L Proc. Spectrum = || "% Adjust Phase = || 4 Calib. Axis = || ¢! Pick Peaks = | [ Integrate = | Advanced =

2. Clickon | | Prog. Spectrum= |

NOTE: This executes a processing program including commands such as an exponen-
tial 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.

9.34 Calculating the Signal to Noise ratio

The signal to noise ratio is determined on the highest peak of the aromatic part between
127ppm and 129ppm see Figure 9.24. below. It is calculated by AU-program sinocal
over a range of 40ppm between 30ppm and 125ppm. The s/n ratio is strongly dependant
on good resolution and line shape.

Figure 9.24
carbon_sens 11 C: pz 9 =] 3
Speztruml PrDcParslAcunars | Tmel PuIsEProg | Peaksl \ntegra\sl Samplel Structurel Fldl Acqul

Irel]

14
|

12
|

Y N

. . . . . , . . . . . . : : :
1285 128.0 1276 [ppm]

1. Type sinocal on the command line
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Figure 9.25

rﬂ sinocal

Enter left limit of signal range in ppm -

128] |

| oK ][ Cancel ]

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

3. Click on

Figure 9.26

[_1 sinocal

Enter right limit of signal range in ppm :

127] |

| ok ][ Cancel ]

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

5. Click on

Figure 9.27

rﬂ sinocal

Enter left limit of noise range in ppm :

125 |

| oK ]| Cancel |

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

7. Click on

Figure 9.28

[_1 sinocal

Enter right limit of noise range in ppm :

20 |

| ok ][ Cancel ]

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

9. Click on
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Figure 9.29

[’ sinocal

Enter noise width in ppm

40 |

| ok || cancel |

10. Enter 40 for the noise width

11. Click on

Figure 9.30

Mo acquisition running: ipzinmr/carbon_sens/ipdata/1

Spectruml PrncParsl AEunarsl Title | Pu\seF‘mgl F‘eaksl Integralsl Samplel Structurel le Acqul

=

a

[

< _|

o _
J & Best sino valu: 1176

Pl PE——.. e — | | N————— Signal from 129.00 to 127.00 ppm
4 : Moise from 125.00 to 85.00 ppm

w0 — Details

T
150 100 50 [ ppm]
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9.35 Observations
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9.4 13C Sensitivity test without 1H decoupling

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

94.1 Experiment setup

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

Figure 9.31
i _J Start Acquire Process Analyse Publish View Manage @

Create Dataset . ri Find Dataset ‘")) Open Dataset | Paste Dataset| |:] Read Pars.

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

Figure 9.32

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 box below.

NAME carbon_sens_astm
EXPNO 1
PROCNO i}
DIR |c:\datas.0 v
Solvent CDCI3 b
Experiment Dirs. IC:\BruKer\TopSpin3_O.b_43\exp\stan\nmr\par b
Experiment C13SENS ke
TITLE

13C sensitivity test no 1H decoupling

ASTM (60% C6D6 / 40% Dioxane)

[] Show new dataset in new window

D Receivers (1.2, ...16)

’ OK H Cancel ” More Info... ” Help ]

NOTE: The directory (DIR) is specific to how the data are stored and therefore may
show different entries as the one in Figure 9.32 above. Click on the down arrow button to
browse for a specific directory.

4. Click on

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

Figure 9.33
\LI Start Acquire Process Analyse Publish View  Manage @
'\ samplew | 2 Lock| V Tunew ||db Spin+ || Shime | J{H Prosol|| - Gain = || [ Go = || Options « |
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6. Select | Sample | by clicking on it

Figure 9.34

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

Control sample temperature (edte)

7. Select ‘ej’ by clicking on it

NOTE: 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 W Samplew | by clicking on it

Figure 9.35

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

Control sample temperature (edte)

10. Select ‘ij’ by clicking on it

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

11. Select | HE | ock by clicking on it

Figure 9.36
:_! Solvents table
Acetic acefic acid-d4
Acetone acetone-d6
Acetone_Hump acetone-dé (CHCI3)
cD2CI2 methylenechloride-d2
CD3CN acetonitrile-d3
CDCI3 chloroform-d
CDCI3_SENS chloroform-d (ETB)
CH3CN+D20 HPLC Solvent
D20 deuteriumoxide
DEE diethylether-d10
Dioxane dioxane-dsg =
DME dimethylether-de
DMF dimethylformamide-d7
DMSO dimethylsulfoxide-d6
EtOD ethanol-d&
H20+D20 90%H20 and 10%D20 v
Lock nucleus: [2H v [ ok ][ cancel
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12. Select ‘C6D6’ by clicking on it
13. Select ‘ V Iuneii?‘i" by clicking on it

NOTE: This performs a ‘atma’ (automatic tuning) and requires a probe equipped with a
automatic tuning module. Other options can be selected by clicking on the down arrow
inside the ‘Tune’ button.

14. Select | dk spin= ' by clicking on it

Figure 9.37

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

Change sample rotation rate (ro)

MAS Pneumatic Unit (masdisp)

15. Select 'ro on’ by clicking on it

NOTE: Rotation may be turned off for probes such as BBI, TXI, TBI and for small sample
probes.

16. Select | E% Shim-:_-_gf:‘ by clicking on it

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

17. Select | iﬂ Prosol by clicking on it

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

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

19. Make the following changes:

PULPROG = zg
TD = 64k

SW [ppm] = 200
Olp =100

20. Select the ‘ProcPars’ tab by clicking on it

21. Make the following changes:
Sl =32k
LB [Hz] =3.5

22. Click on the ‘Aquire’ tab in the TopSpin menu bar
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9.4.2 Acquisition

1. Select | - ﬁain»"v;il by clicking on it

NOTE: The relaxation time D1 is by default in this parameter set 300 seconds and there-
fore the adjustment of the receiver gain will take some time.

2. Select | D Go--gfr| by clicking on it

9.4.3 Processing

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

Figure 9.38
E] Start  Acquire  Process Analyse  Publish View  Manage @

' )\ Proc. Spectrum = || "4 Adjust Phase = || 4\ Calib. Axis = || €2 Pick Peaks = || [ Integrate =+ |Advanced~ |

2. Clickon | [\ Proc. Spectrum« |

NOTE: This executes a processing program including commands such as an exponen-
tial 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.

9.4.4 Calculating the Signal to Noise ratio

The signal to noise ratio is determined on the triplet of the deuterated benzene between
127ppm and 129ppm. It is calculated by AU-program sinocal over a range of 40ppm
between 70ppm and 125ppm. 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 Fig-
ure 9.39. 10% (10mm) and 12% (20mm).
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i | pzmmr &l 1
Spectrum' PmcF’ara'Acunarsl Tmel Pu\serg' Peaksl Integra|s| Samp\e' Structurel F\d| Acqu'

14 [rel]

4 6 8 10 12

2

[+]

T T
127.5 127.0 [ppm]

1. Type sinocal on the command line

Figure 9.40

[’ sinocal

Enter left limit of signal range in ppm -

129 |

| ok ][ cancel |

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

3. Click on

Figure 9.41

r_! sinocal

Enter right limit of signal range in ppm :

127 |

| oK ][ cancel |

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

5. Click on
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Figure 9.42

rﬂ sinocal

Enter left limit of noise range in ppm -

125 |

| oK ]_[ Cancel ]

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

7. Click on

Figure 9.43

[_1 sinocal

Enter right limit of noise range in ppm :

7 |

| ok ]_[ Cancel ]

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

9. Click on

Figure 9.44

rﬂ sinocal

Enter noise width in ppm :

0] |

| oK ]_[ cancel ]

10. Enter 40 for the noise width

11. Click on
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Figure 9.45

Spectrum' ProcPars' Acun’ars' Title | Pu\serg' Peaks' Integralsl Sample' Structure' Fidl Acqu'
o] (4o I X
& Best sino value: 116.7

1 Signal from 129.00 ta 127.00 ppm

| Noise from 122.50 to B2 50 ppm
2 _ Close Details
el
© — e i Aoy hac i Lt Mk P e

i T T i T i T T T T T T

150 100 50 [ppm]
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9.45 Observations
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10 Spectrometer configuration

10.1  Hardware Configuration

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

Figure 10.1

| _J Start Acquire  Process Analyse Publish View  Manage @

?Prgferences:iSpectrgmeterv HSecurityv HgommandSv ilﬂemote:

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

Figure 10.2

Hardware Detection (| Configure Hardware (cf)
Experiments/Parameters jp | Initialize Specirometer Interface (ii)
Save/Restore Installation jp | 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
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Figure 10.3

Spectrometer conbiguration (Cf)

Conflgure the hargware of your specirometer or create a configuration for a datastation

Active configuration. “spect”

Available spectrometer configurations

Froqueney b | Tipe |

Bruker_defaull_avS00 Avance-AV 500 50013 Datastation
Bruker_gsfault_aviyog Avance-Av 700 70013 Datastation
Brukes_cefault_avsso0 Avance 1l 600 60013  Datastation

Select one of the avallable configurations oF Créale a new Spectrometer configuration!

Press "Edit® lo modify or use an existing configuration (e.g. if you want o add new hardwane
or if you want to use the configuration from a previous TopSpin version)

Press "New” to create A new spectromeler configuration from scratch.

Preas "Delste” io delsle the selected configurabion

Press “Show” to view the “Configuration summary” (uxnmr info) of the selected configuration

Cstow ] (Cocete ] (hen ]

7. Select Configuration for ‘Spect’ by clicking on it

8. Click on

Figure 10.4

9. Click on

Edit configuration.
Configuraton
Configuration name spect
Specirometer &
Datastation (o]

1H frequency of magnel [MH:] 300 13

Deabug

Use debug module O

<Previous | [ Next> || cancal
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Figure 10.5
Specity the channel to which exlemal devices are connecied

Communication channets for edemal devices

HPPR Preampifiar thy10 -
BSMS Smart Magnet Control System 140 236 00 20

VTU Varable Temperature Unit 1yos

LC-HMR Software HyStar no

Gradient Temperature Unt (BCU-20) no

-
MAS Preumalic Control Uni no -
Bruker Aulomabe Clanges tyo4 -
Barcode Prinler ne )
Cryn Controlier no -
HPCU High Power Control Unit no -
Preemphasis/Gradient Unt no -
Fasl Gradient Supervisor na ¥
Gradient Power Supply Control Unit | no v
R Frequenty Supemnvisor no -

Lockswilch

2H Lockswitch connected 1o Ampitier 3t Blanking Signal

3
€

19F Lockswilch conneched o Ampafier al Blanking Signal | no v

[_<Previous || new> || cancai |

heontserver. check sl of nslalled devices.

10. Enter the RS232 ports for the external devices as shown in Figure 10.5

NOTE: Use the default connection listed on the label on the inside of the console. If a
BACS 60 or 120 is used, select the proper RS232 port (normally tty08) and be sure the
power of the BACS is on. The sample changer will configure the correct number of sam-
ple holders. If a SIXPACK, CASE, MAS or HRMAS sample changer is used, set the
BACS port to an unused port number (for example tty20. After a few seconds a message
will appear that there is no communication to the sample changer and a default of 60
sample holders is been used. Just click on the ‘OK’ button to continue with cf. The num-
ber of sample holders for different sample changers can be set in the ICONNMR config-
uration (Default Number of Sample Holders)

11. Click on

B7169_00_01 181



Figure 10.6
(<[] %

Adamonal configuration

Securty connguration
Enable peak power check (POWCHK) =

Sampée changer configuration

Should the sampie changer control the it =]
Delay between SX and next command [s] |20
BACS, SampleRail or SampheJet options

Fast SampleRail mode (m]

<Previous | [ Next> || cancal

heontserver. check securily paramelers

NOTE: If the Power check and Cortab have been performed on the system, enable the
peak power check (POWCHK). If the Power check has not been performed do not use

this option.
12. Click on
Figure 10.7
Ao 5|
Edit nuclel table (delete or modify values).
Hofe: You can also edil this table with the command ednuc
[ e | hame ] “Rocepivy 1. 136) | spn | Frecuency i) |
1H Hydrogen 56800 172 30013 &
2 Deuterium 000821 1 46071782
aH Tratum 10E-9 112 20 130585
IHe Helium 000328 12 228 837244
BU Lithiuim 35 1 44 167389
u Litnium 15400 32 116641914
g8e Beryllium Tes a2 A21T3TOR
108 Boron 21 3 224400
118 Boron 7540 W2 6 P61
130 Carbon LK R T TS 46TT40
14N MNitrogan 569 1 21681045
5N Hitrogen oo 12 30.411900
170 Cygen 00611 &2 40 BREG0L
19F Fluonine 47300 152 282 404355
21Me Neon 00350 A2 23 693151
| 23Ma Sodmmm 8280 a2z T9.300087
250y Magnesium 154 &2 18 372863
2TAl Alurninum 11700 52 TH 204451
295 Silicon 200 12 50 627388
e Phosphorus o 12 121 404851
335 Sulfur ooeTy a2 23.037T8TR
| 3sci Chioring w2 a2 20 406464
arcl Chiorine 377 w2 24477777
K Potassium 269 W2 14.0051085
K Podassium 00328 W2 TEGT245
43ca Calchum nos7 72 20108836
[(Adaar | [ print | [ Detete | [ Restore | [ save ]
[ <previous |[ nem» |[ cancer |
hconfserver. hardware detection fintshed
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13. Click on | Rmestore
14. Clickon | saye
15. Click on | plext =

Figure 10.8

& [

Trequency logical amplifier preamplifier

channel

BF1 00 MHZ  NUC1

sF01 00 vz [Cseur [Cxasow

OFS1 0.0 Hz N

BF2 00 MHE  NUG2 H xBB19F 215 |

sFoz 00 we [F2] [sow

OF52 (0.0 Hz

[ show recesver routing

[ Save ] u_kgil_:ame connections ] LIM [ Iizram. ] Li.fus_e_]

NOTE: The edsp window should show the connections from the Amplifiers to the Pream-
plifiers only. If there are incorrect connections, click on ‘CLEAR PREAMPLIFIER CON-
NECTIONS’ and draw the correct connections.

16. Click on

Figure 10.9

Conhguration SUMMAry (Lmme infd)

COMP IGURATION INFORMATION =
Fath : @t /Brukee/TopBpind.0.b. 43 /conf /inats fapect/uxnme . infa

Date : Thu Jul 22 13:56:07 2010

Release : TopSpin Acquisition Version ta 3 O-pl2

Installed in : C:ffruker/Topspind.O.b_43

Hoat : SEIADFETFETPASH

=] : Windows XP (Ve 5.1) Service Pack 3

cry s Intel(R] Core(TM}Z Duo CPU E4S00 @ 2.200H: (2 corea at 2200 MH:

User 3
Syatem : Rwnnce IIT WMR apectromster

1M-fraquency : 300.13 Mz

configueed in: €:/Brukee/TopSpind.0.b.43/cont /inate fopect

IPE0: connected to apectrometer aubnet
= TCP/IP address = 140.236.99.254

- Tebel ¢ 1
Peerls: 2

- fobell: withoub digital presmphasis
Reerl & 1

DRU: AOS DRU 2100977/00767 ECL 04.00
— TCP/IP mddeesa = 149.236.99.89

= FPirmsare Version = 100209

- DRV controls AQS-Rack and HPPR/2

onnected to 149.236.99.89: /dev/teyl0
Jsese _ Deard
Adde Type HW-VE FU-VE ID ECL Name Deacription

2 DOx10 Ox72  Oxd AU R 4.2 MEC-1 AQS RXADAOD Z102116/1002 BCL 04,
3 Ox34 Ox2 Oxl X 5.0 REF-1 REP-400 Reference Doard for ACS o

= — L
<previous || hext> |[ Cancel ]
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NOTE: The configuration information is displayed on the screen. Store the print out of
the configuration information with the installation data

17. Click on
18. Click on

Figure 10.10

AQANONA CONMJUIATION Programs.

Config

Instaliation of standard experiments Expinstas J

Solvent table setup El
Probe tabla sstup [ __E?EPE?.?._J
Lock parameler setup
Spectromater paramaters setup

| <previous | [ Finsn> || canca

10.2  Expinstall

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

3. Click on

184 B7169_00_01



Figure 10.11

[_! 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-iles,
AU-programs and PULSE-programs before running
"expinstall”.

4, Click on

Figure 10.12

[_! Experiment installation and AU compilation

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

O Installation for Datastation (Customize)

@ Installation for Spectrometer

Cancel

[ < Back ]| Next =

5. Select ‘Installation for Spectrometer’
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6. Click on

Figure 10.13

L! Expinstall for Spectrometer

Select the type of acquisition-
High Resolution Systems

[ Solid State Systems

[ Micro-lmaging and Diffusion Systems

Cancel

[ <Back || Next> | Fi

7. Select ‘High Resolution System’

8. Click on

Figure 10.14

& | Expinstall for Spectrometer.

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

[ selectal || select none

[ < Back H Next> | Fi

Cancel
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9. Click on

10. Select Default printer and plotter

11. Select Paper format

12. Click on

Figure 10.15

L’ Expinstall for Spectrometer

Select the basic frequency of your spectrometer:

Basic frequency (MHz): 30013

Select the digitizer-
Type of digitzer- DRU

Select the acquisition mode:

Acquisition mode: DAD »

Select the pre-scan-delay DE:

Default pre-scan-delay (us). 6.5

[ < Back ]| Next> | Finish

13. Click on
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Figure 10.16

[_! Expinstall for Spectrometer.

Expinstall will be executed with following options:

Installation for Spectrometer
(High Resolution)
Configuration name: spect

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:  300.13 MHz
Digitizer: DRU
Acquisition mode:  DQD
Pre-scan-delay: 6.5 ps

Printer: HP LaserJet 2100 PCLE
Plotter: HP LaserJet 2100 PCL6
Paperformat: Ad | Letter

text> | Finish | [ cancel

14. Click on | Finish |

NOTE: expinstall starts now. This process will take approximately. 2 Minutes. On finish
the message below appears (Figure 10.17.). To set up a time schedule to perform an
NMR_save periodically (recommended) follow the instructions in 10.3 Set up the cron
job for NMR_save.

Figure 10.17

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

| Heip || Automatic Backup || close |

10.3  Set up the cron job for NMR_save

1. Click on [ Automatic Backup ]
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Figure 10.18

J Save installation files | Restore installation ﬂlesH Save userﬂ\es" Restore user files|

Save installation specific files.

Installation specific files are collected and stored into a compressed file. This compressed file can be used
1o copy the files from a previous on to a new on 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

Overwrite existing backup file: O

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

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

Display additional information: ]

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

Log:

2. Click on [ Automatic Backup
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Figure 10.19
[_’ MNew periodical
Job
Command ‘_nmrsave -date -path "C:\Bruker\TopSpin3.0.b.43\nmr_backup" -source "C:\|
Descripion  Execute NMR_SAVE |

Execution scope  TopSpin (requires authentication)

Options

Direct execution

Rules
Minute of the hour fom: 12 v to |—ignore— v [ + ] —
Hour of the day mom: [14 v to [—ignore— v [+ ]
Day of the month mom: 22 v| to [—ignore— v [+ ] -
Month of the year from: | * b to: — Ignore —
. = _ d
Day of the week from: i to: Ignore z

NOTE: 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

Figure 10.20

Adaitional confiquration programs.

Config

Instaliation of standard experiments Expnsial J

Sohvent fable setup Edsoiv

Embs oo sl [ Emeas ]
Luck parameler setup
Spactrometer parameters satup

| <previous | [ Finsn> || canca
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10.4 Selection of current Probehead

10.4.1 Current probe equipped with pics:

1. Click on [ Edhead ]
Figure 10.21
edhead =
Options Exit
Current probe: 5 mm PABBO BB-1H/D Z-GRD Z104275/0007 [36]
8 mm 1H [o2]
5 mm Dual 13C/1H [03]1
5 mm Dual 19F/1H [04]
5 mm QNP 1H/15H/13C/31P Z3246/0046 [051
5 mm QNP 1H/13C/31P/19F [06]
5 mm QHP 1H/13C/31P/19F Z-grad [07]
5 mm QHP 1H/298i/13C/31P Z00010/1 [08]
5 mm Multinuclear Z0000/1 [091
5 mm Multinuclear inverse [10]
5 mm Multinuclear inverse Z-grad [11]
| 5 mm PABBO BB-1H/D Z-GRD Z104275/0007 [36]
[ Define as cunentprobe | [ Edit Probe Parameters | [ Ext |

NOTE: The new probe is been automatically added to the probehead list.

2.Click on ' pefine as current probe ]

Figure 10.22

M current probe

2 Current Probe is now:
E 5 mm PABBO BB-1H/D Z-GRD Z104275/0007

SEEN

3. Click on
4. Click on

Figure 10.23

[ Edit Spectiometer Parameter

Preampifier Probe

{(o0 | 1 mnercon
1H2H 2H [T ] 1 0outercos
¥EBI19F 2HS [0 ] 20utercos

| Save ” Clear cable connections | | info | Param ” Close
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NOTE: If desired, the connections of the preamplifiers to the probe can be changed

5. Click on

10.4.2  Current probe not equipped with pics and with probe parameters:

1. Type edhead

Figure 10.24
edhead =
DOptions Exit
Current probe: 5 mm Dual 13C/1H Z000001/0001 [03]

8 mm 1H [02]

| 5 mm Dual 13C/1H Z000001/0001 [o31
5 mm Dual 19F71H [04]

5 mm QNP 1H/15H7/13C/31P 2324670046 [os1

5 mm QNP 1H/13C/31P/19F [06]

5 mm QHE 1H/13C/31P/19F Z-grad [071

5 mm QHP 1H/295if13C/31P Z00010/1 [o8]1

5 mm Multinuclear Z0000/1 [oog

5 mm Multinuclear inverse [10]

5 mm Multinuclear inverse Z-grad [111

5 mm PABBO BB-1H/D Z-GRD Z104275/0007 [36]
[ Define as cumrent probe ] [ Edit Probe Parameters ] [ Exit J

2. Select current probehead from the list by clicking on it

3. Clickon Define as current probe ]

Figure 10.25

 current probe

= Current Probe is now:
5 mm Dual 13C/1H Z0000071 70001

FEEN

4. Click on
5. Click on

Figure 10.26

[ it Spectrometer Pasameter

Preamplfer Probe

| HaEHIH 130 1 Inner Coil
[ ‘ [ ] 1 ouerco
[ smer1sr s |- 2 Outer Coil

[ Savit ” Clear cable connections | | info | Param || Close |
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NOTE: If desired, the connections of the preamplifiers to the probe can be changed

6. Click on

10.4.3 Current probe not equipped with pics and without probe
parameters:

1. Type edhead

Figure 10.27
edhead O
Options Exit
Current probe: 5§ mm Dual 19F/1H [04]

8 mm 1H [02]

5 mm Dual 13C/1H Z000001/0001 [03]

| 5 mm Dual 19F/1H [04]
5 mm QWP 1H/15H/13C/31P Z3246/0046 [05]

5 mm QNP 1H/13C/31P/19F [06]

5 mm QHP  1H/13C/31P/19F Z-grad [071

5 mm QNP 1M/29Si/13C/31P Z00010/1 [08]

5 mm Multinuclear Z0000/1 [091

5 mm Multinuclear inverse [10]

5 mm Multinuclear inverse Z-grad [11]

5 mm PABEO BBE-1H/D Z-GRD 2104275/0007 [36]
[ Define as cunentprobe | [ Edit Probe Parameters | [ Ext |

2. Select current probehead from the list by clicking on it

3. Click on Define as current probe ]

Figure 10.28
# current probe |Z|[E|rz|
Mo Parameterset for the current probe
i ‘S mm Dual 19F/1H [04]
Do you want to create the probe’s parameterset ?
4. Click on Yes
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Figure 10.29

L) editpp

Edit Parameters for Probe: 5 mm Dual 19Ff1H [04]

Peak Power Parameters
History

QK Apply

Product Details
Probe Mame:  DUL |
Tenperature Parameters —
Baite P abant i Gradient System: | none

Serial Murmnber: |707I3705 |

nominal 1H frequency in kHz [200
Diameter of Probe (SB

Date of Production (aasymmdd): | 2685 8504

Part Number: |z000100

L)
EcLi [1 =

ATMA probe: yes

Product Info

Production Site [SAG

Reset Cancel

NOTE: On all new probeheads, most parameters are stored in a chip and are down-
loaded through the Pics connection. For older probeheads, fill in all the information.

5. Click on
6. Click on

Figure 10.30

omeler Parameter

Praamplifier

[ thzmm

1H/2H 24

| #BBI9F 2HS

Probe

1 Inner Coil
1 Cuder Coil
2 Outer Cod

=

Save || Clear cable

| [Cte ][ Param | [ close |

NOTE: If desired, the connections of the preamplifiers to the probe can be changed

7. Click on
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10.5 Lock File setup

10.5.1 Setting the BSMS field

Sample: 0.1% Ethyl benzene in CDCI3 or any sample in CDCI3

NOTE: Do to the magnet drifting, the following procedure should be performed on a reg-
ular basis. (e.g. once a month).

1. Insert sample into the magnet
2. Type lock and select ‘CDCI3’

NOTE: The system will enter the lock shift value of CDCI3 and automatically lock and
adjust the lock gain.

3. Type bsmsdisp

Figure 10.31

BEMS Control Suite

Main| LockiLevel | shim | Autostin | Senice | Log | Help
AT

| Phase || power |  Gan || Lok || shim |

(oot ) res | om | o ]
[ prase | powr | com | s ]

LOO#

| Gain " Time: || Filter |

SWEEP

_ ampl | Rate

HELIUM LEVEL

Last read Read ]: Measure

STD BY

Frevious ACtual Step
Absolute |

Difference

. Stepsize

Sampile oW missing up

4, Select the ‘Lock/Level’ tab in the BSMS Control Suite window
5. Switch off the lock by clicking on the LOCK ‘ON/OFF’ button
6. Click on the Lock ‘Field’ button

7. Center the lock trace within the lock window by changing the field value.

NOTE: Set the ‘Step size’ to the lowest value to avoid loosing the lock signal.
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Figure 10.32

AT
il J | |
i WLW

|W il llh'f'.'iuf'*”

8. Press the ‘Lock ON/OFF’ key to lock

._,

9. Shim for best resolution
10. Press ‘Phase’ button and adjust the phase for symmetry of the two lock traces
11. Write down the value

12. Type edlock at the TopSpin command line

Figure 10.33

M 0wk 2

Edit |2H Lock File v| [Curhead 36: 5 mm PABBO BB-1H/D Z-GRD Z104275/0007]
BasisFreq: 300.130000 [MHz] BsmsField: CDCI3 7654 Mucleus |2H v
[ Solvent Field-Cor [LDEKPDWEr LoopGain || LoopTime || LoopFilt @Dckphase Distance Ref Width Ref-Shift
Acetic 0.0 -40.0 -15.0 0.136 200 50.0 2.030 0.000 0.500 0.0000
Aretone 0.0 -40.0 -15.0 0.136 200 50.0 2.040 0.000 0.500 0.0000
cDCI3 0.0 -25.0 -15.0 0.136 200 50.0 7.240 0.000 0.500 0.0000
CcD2Ci2 0.0 -40.0 -15.0 0.136 200 50.0 5.320 0.000 0.500 0.0000
CD3CN 0.0 -40.0 -15.0 0.136 200 50.0 1930 0.000 0.500 0.0000
CBED6 0.0 -26.0 -15.0 0.136 200 50.0 7.280 0.000 0.500 0.0000
D20 0.0 -20.0 -15.0 0.136 200 50.0 4700 0.000 0.500 0.0000
H20+020 0.0 -23.0 -18.0 0.138 200 0.0 4700 0.000 0.500 0.0000
DEE 0.0 -30.0 -15.0 0.136 200 50.0 1.070 0.000 0.500 0.0000
DME 0.0 -35.0 -15.0 0.136 200 50.0 3.5300 0.000 0.500 0.0000
DME 0.0 -25.0 -15.0 0.136 200 50.0 2910 0.000 0.500 0.0000
DMS0 0.0 -25.0 -15.0 0.136 200 50.0 2420 0.000 0.500 0.0000
Dioxane 0.0 -30.0 -15.0 0.136 200 50.0 3.530 0.000 0.500 0.0000
EtOD 0.0 -30.0 -15.0 0.136 200 50.0 1.110 0.000 0.500 0.0000
MedD 0.0 -35.0 -15.0 0.136 200 50.0 3.300 0.000 0.500 0.0000
THF 0.0 -26.0 -18.0 0.138 200 0.0 1.730 0.000 0.500 0.0000
Tal 0.0 -40.0 -15.0 0.136 200 50.0 2.0%0 0.000 0.500 0.0000
Py 0.0 -26.0 -15.0 0.136 200 50.0 5.710 0.000 0.500 0.0000
CH3CW+D20 0.0 -30.0 -15.0 0.136 200 50.0 4.700 4.700 0.500 0.0000
MeOH+D20 0.0 -30.0 -15.0 0.136 200 50.0 4.700 4.700 0.500 0.0000
TFEA 0.0 -20.0 -15.0 0.136 200 50.0 11.800 0.000 0.500 0.0000

13. Click on . to store the new BSMS field value

14. Select the first solvent in the list by clicking on it

15. Enter the new phase value from step 8 into the Lock Phase field

16. Click on Lz to copy the value of the selected parameter to all solvents
17. Click on [¥] to save the table

18. Enter the NMR Administration password

19. Click on

20. Click on to close the edlock table
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10.5.2 Setting the Field compensation

Sample: Tube filled with the solvent Methanol-d4

NOTE: This section describes the procedure to lock on a specific lock signal for solvents
with multiple lock signals or deuterated solvents mixtures. The instructions below will
guide you through the set up of successfully locking on the right solvent peak during
Automation. Deuterated Methanol (CD30D) is used in this example. To ensure an exact
Field compensation value, paragraph 10.5.1. Setting the BSMS field must have been
done.

1. Insert sample into the magnet

2. Type lopo MeOD at the Topspin command line

NOTE: The system will enter the lock shift value of MeOD in to the BSMS.

3. Type bsmsdisp

Figure 10.34

BEMS Control Suite

Main| LockiLevel | shim | Autostin | Senice | Log | Help
AUTD

| Phase || power |  Gan || Lok || shim |

(oot ) res | om | o ]
[ prase | powr | com | s ]

Loce

| Gain " Time: |: Filter |

SWEER

_ ampl | Rate

HELIUM LEVEL

[ Last read ]L Read ]. Measune ]

STD BY

Previpus Artual Step

Absalute
Defference

|
Stepsize

Sample oown mitssing up

4, Select the ‘Lock/Level’ tab in the BSMS Control Suite window
5. Switch off the lock by clicking on the LOCK ‘ON/OFF’ button
6. Click on the Lock ‘Field’ button

7. Adjust the field to set the desired lock signal exactly on resonance.

NOTE: Methanol d-4 has two deuterium signals. Adjust the field for the more intense sig-
nal. Set the ‘Step size’ to the lowest value to avoid loosing the lock signal.
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Figure 10.35

e d=mEBRS

AR "'| ¥

8. Press the ‘Lock ON/OFF’ key to lock
9. Write down the value

10. Type edlock at the TopSpin command line

Figure 10.36

B Ediock

0> w6 2|
-Emt iZH Lock File

V‘ [Curhead 36: & mm PABBO BB-1H/D Z-GRD Z104275/0007]

BasisFreq: 300.130000 [MHZ] BsmsField: CDCI3 768647 Nu[:IEUS|2H v

Solvent Field-Cor_J[LockPower][ LoopGain |[ LoopTime ][ LoopFilt_|[LockPhase|| Distance Rer [ widt Ref-Shift
ALCELC 0.0 -40.0 -15.0 0.136 200 46.9 2.030 0.000 0.500 0.0000
Acetone 0.0 -40.0 -15.0 0.136 200 46.5 2.040 0.000 0.500 0.0000
CODClI3 0.0 -25.0 -15.0 0.136 200 46.5 7.240 0.000 0.500 0.0000
CD2CI12 0.0 -40.0 -158.0 0.136 200 46.5 5.320 0.000 0.500 0.0000
CD3CN 0.0 -40.0 -15.0 0.136 200 465 1.830 0.000 0.500 0.0000
CEDE 0.0 -26.0 -15.0 0.136 200 6.5 7.2680 0.000 0.500 0.0000
D20 0.0 -200 -15.0 0.136 200 6.5 4.700 0.000 0.500 0.0000
H20+D20 0.0 -23.0 -158.0 0.136 200 46.9 4.700 0.000 0.500 0.0000
DEE 0.0 -30.0 -15.0 0.136 200 46.9 1.070 0.000 0.500 0.0000
DME 0.0 -35.0 -15.0 0.136 200 46.5 3.300 0.000 0.500 0.0000
DF 0.0 -25.0 -15.0 0.136 200 46.5 2.910 0.000 0.500 0.0000
DME0 0.0 -25.0 -158.0 0.136 200 46.5 2490 0.000 0.500 0.0000
Dioxane 0.0 -30.0 -15.0 0.136 200 465 3.830 0.000 0.500 0.0000
-30.0 200 1.110 0.000 0.500 0.0000
o 0 0.000 0.500 oooo
200 46.9 1.730 0.000 0.500 0.0000
200 46.9 2.090 0.000 0.500 0.0000
200 46.5 5.710 0.000 0.500 0.0000
CH3CN+DZ0 0.0 -30.0 -15.0 200 46.5 4.700 4.700 0.500 0.0000
WMeQH+D20 0.0 -30.0 -158.0 200 46.5 4.700 4.700 0.500 0.0000
TEA, 0.0 -200 -15.0 200 465 11.500 0.000 0.500 0.0000

11. Subtract the BSMS field value for CDCI3 from the field value for MeOD
in step 9

12. Enter the difference field value in to the ‘Field compensation’ for MeOD
13. Click on [¥] to save the table
14. Enter the NMR Administration password

15. Click on

16. Click on to close the edlock table
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10.6 Observations
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11 Hardware

11.1 Power up procedure for an AV-Illl console

The console and computer are both off.
First power the console up and just turn the IPSO unit on.

Then boot the computer. This is necessary for Windows computers so the DHCP
service is started correctly. If there is no ethernet device on the router when the
computer is booted, the Bruker DHCP service will not start correctly.

Once the computer is booted, and you have logged on, reset the IPSO unit so that it
boots.

When the POST code gets past the stop at ‘CO’ and starts to load the IPSO operat-
ing system, turn the AQS, BSMS, and amplifiers on. The parts of the console that
do not have ethernet connections like VT units, MAS controllers, etc, can be turned
on anytime.

If you have the smaller AQS IPSO, then have to turn the AQS on to turn the IPSO
on. This seems to work fine too.

When you are finished, the sync lights on all SGU/2's should be green. If not, then
go into the DRU with the ‘ha’ screen, and reset the DRU. This will take about a min-
ute.

Start TopSpin and do an ‘ii". If the sync led's are on for all of the SGU/2's, then you
don't need to initialize the DRU again.
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11.2  Resetting the ELCB board in the BSMS on a AV-Il console

NOTE: Follow the instructions below, in case of a communication problem with the
BSMS on a AV-lll spectrometer do to a power glitch or during a console boot up. It is
always essential in case of a BSMS problem to have stored a good shim file on a regular
base.

1. Type ha on the Topspin command line

Figure 11.1

The hardhware devices listed below can be accessed
and configured with a "“WEB-Browser".

Press the "Open" button for a browser with a
connection to this device.

Fress the "Refetch addresses" button to reload
addresses from DHCP server.

~Main Controller

IPSO 149.236.99.254

Digital Recetver Lnit-

DRU1 149.236.99.89 Open |

rLockiShim-

BSMS Z100818/0936  149.236.99.20 Open |

Refetch addresses | Print | Close |

Figure 11.2
-LocksShim-

BSMS Z100818/0936  149.236.99.20 Open |

2. Click on = ©pen | in the BSMS ‘Lock/Shim’ option
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Figure 11.3

e Web - Windows Internet Explorer

* [ teoras 2 a2 Eli sl x oo 2
o Gk Vew Fovtes Took Heb - -
|Unkes | Mcrosoh Windows Update & Bruker BoSon 1] Contact HP Weddwide 121 Adobe - Adzbe Peader dawrioad
|CoogelGr r]eii@ v | 2 eckmakae # Osne | @ sogt 1
UF G ESMS Servcn Vb I | | f = B - Page < ([ Toam < *
F =
BSMS Service Web
Main
¥ Device Setup
+ Calibration
» SHIM
+ LOCK
« SLCB
+ 2H-TX
« GAB
+ Service
« Help
+Main
Main | ign | Senice | Setup | Help
CEAUKER BIOSPIN AG
- S —
Dera [0 T [ [ G et | Protected Mads: On. [Fi00% -

3. Select ‘Service’ by clicking on it

Figure 11.4

e Web - Windows Internet Explorer

* [ teo149.236 59 20serice e Eli sl x oo 2
| e Ekt Vew Fovotes Tools Hep
|Unkes | Mcrosoh Windows Update & Bruker BoSon 1] Contact HP Weddwide 121 Adobe - Adzbe Peader dawrioad

|GocgelG-— F|oet@ B - | & becmatar » O seege | @ sopt bt
Lo G RS Servca Ve | [Fi~E] - e P e o ®

ELCB Service Web 1

BSMS Control

System
IIZ .play logged mes "mz::'. 0g Confiquration [ ReselELCE I ReselKBC ]
User Level
active: [0 H .User:l password: [ | [iogw]
| : 2 Active li.‘il?r (-‘.(Illﬁ_lxllrilll-‘ﬂ.ll ! p‘ilrilllll'.‘l?r.'i. 3
Installation Default
Load From NVM .
BIS
|ELCB BIS read
. : Ethernet statistics
1P Statistics R 1P Statistics T 1CMP Statisti |
.IEIEE T [Tcp statisti [ DP Statisti
- = ——— - =
L e S — . wp_'m
— —
[T T et Protected Modei O [0 -

B7169_00_01 203



4.Clickon | ResetELCB |

Figure 11.5
ResetELCB | ResetKBC
Ramp Shims down, Resetting
ELEE ..
Figure 11.6
' Hardware ethemet addresses %]

The hardware devices listed below can be accessed
and configured with a "“WEB-Browser".

Press the "Open" button for a browser with a
connection to this device.

Press the "Refetch addresses" button to reload
addresses from DHCF server.

-Main Controller

IPS0O 149.236.99.234

-Digital Receiver Unit

DR 149.236.99.89 Open |

-Lock/Shim

BSMS Z100818/0936  149.236.99.20 Open |

Refetch addresses | Print | Close |

5. Click on = Close |

6. Type rsh <Name of the last good shim file>
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11.3 Downloading a new DRU Firmware

NOTE: The instructions below are intended for installing a new DRU Firmware in case
from a request by Bruker Center or the Application Hotline to fix an problem with the Dig-
ital Receiver unit. You would be instructed to down load the Firmware from a ftp site.

If a a message to install a new DRU firmware pops up during a TopSpin software
upgrade, follow the instructions showing in the message box.

1. Type ha on the Topspin command line

Figure 11.7
1 Hardware ethemet addresses

The hardhware devices listed below can be accessed
and configured with a "WEB-Browser".

Fress the "Open" button for a browser with a
connection to this device.

Press the "Refetch addresses" button to reload
addresses from DHCP server.

rMain Controller

IPSO 149.236.99.2584

-Digital Receiver Lnit-

DRU1 149 23699 89 Open |

rLock/Shim- 0
BSMS Z100818/0936  149.236.99.20 Open |

Refetch addresses | Print | Close |

Figure 11.8
Digital Receiver Unit

DRLN1 149.236.99.89 Open |

2. Clickon = open | in the DRUL1 ‘Digital Receiver Unit’ option
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Figure 11.9
{.;'AQS Main - Windows Intemnet Explorer [_ O] ]
SIS [ hp:rraazas sase =1 42| x [5coge 12|
J File Edt ‘“iew Favortes Tools Help
J Links g | MicrosoftWindows Update ‘ Bruker BioSpin  [88] Contact HP \Worldwide E Adabe - Adabe Reader download
I GOZJgIB|:Gv ;IGD +@ B~ | 7 Bookmarksw 2 Settingsv J & Snagh 12
52? = A0S Main & A0S Main » f‘} R @1 = ,_:‘ Page - .{}} Taols =
oo :
DRU Service Web o
AQS Main
« A0S Firmware Setup
o A0S Hosted Devices
« DRU Information
« DRUI Service
« Help
» Main
ain | Information | Service | Setup | Hosted Devices | Help
@BRUKER BIOSPIN AG
|
Done ’_’_’_’_’_’_‘0 Internet | Protected Mode: On £ 100% - 4

3. Select ‘AQS Firmware Setup’ by clicking on it

Figure 11.10

£2 A0S Firmware Setup - Windows Internet Explorer

m + [&] hp:/143.236.93 83/setup il =] 42| | [5o0ae 12|
J File Edit “iew Favortes Toolz  Help
J Links g | Microsoft Windows Updats ‘ Bruker BioSpin [ﬂ Contact HP “Worldwide k\: Adabe - Adobe Reader download

I GDEJSIB|:G- LIGD +@ B~ | ©9 Bookmarksw 2 Settings— J & Snagh 12!
52? (3 88' '| @AQS Main | @AQS Firrnware Setup % | |J f-} Bl - @1 - l_;‘ Page ~ .Qi Tads « >

DRU Service Web r
AQS Firmware Setup

o Load new DRU firmware
« Multiple DRU firmware overview

» hain » Setup
hain | Information | Service | Setup | Hosted Devices | Help

Done ’_ ’_ ’_ ’_ ’_ ’_ ‘e Internet | Protected Mode: On £100% -

4. Select ‘Load new DRU Firmware’ by clicking on it
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Figure 11.11

5:' Firmware Download - Windows Internet Explorer

6\-\ + [ hitpe#143 236.33.83/D ownidFitm il [l #2|%| [5o0ce (2]

J File Edit ‘“iew Favortes Tools Help
JLinks & | Microsoft Windows Update ‘ Bruker BioSpin  [88] Contact HP Warldwide L\: Aidabe - Adabe Reader download

I GOOgIB|IGv LIED *b@ ﬁ - ‘ ﬁ Bookmarksw ¥ @ Seftingsw J 6 Snaglt 1=’
e e 88' '| & A5 Main | (& Firnware Download 3¢ | |J i - ey - | Page - (O Took - !

-

DEB Service Web

Firmware Download

| Select the firmware to download [ *.gz *.hex]

‘ I Browse... | ‘ install firrmware

|current firmware: dru_firmware 080509, gz

» Main » Setup » Firmweare Download

Pain | Information | Serice | Setup | Hosted Devices | Help

R

l_l_l_l_l_l_lg Interet | Protected Mode: On £ 100% -

NOTE: The current DRU Firmware version is displayed in this window. Check if the new
Firmware has a newer date, then proceed with the steps below. If the new Firmware has
the same or older date, no further action is necessary and the Web window can be

closed.
5. Click on = Browse... |
Figure 11.12
= Choose file %]
@ |. Deskdop ~ * m ISaar.:h lgj
Organize v Views v  New Folder (73
Favorite Links . 2 I'I o I'l hpe |'I fr e I 'l
&k pz \/ bms au programs
!l: Documents J Public . Demo_data
& Music 78 Computer L new data
B Pictures '."," MNetwork {# Calculator
| P Ei-ﬂcmbat Reader download @Command Prompt
3 Recently Changed :::?e Reader 8 || cosygpmiphpp i1 .'- .
@ Seorchiee @Aurelia [l heliumlevel
il Recent Places (3 AUREMOL 1) New DSS data zip
Bl Desktop [#l- BRUKER Ltilities 2.1 EﬂNo{epad
/% Computer @ First Steps Readme [@ Roxio Creator Basic v3
NMR-Sim 5.0 2% Windows Explorer
E_]:Ficture Presentation Release Letter @Wordl’ad
[71] Release Latter
@Snagh 7
[ TOPSPIN 2.1
Folders ~
File name: |dn_fimware_080509.gz = AR =l
&

6. Select the Firmware file
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7. Click on

8. Click on | install frmware |

Figure 11.13

ﬁFilmwale Download Status - Windows Internet Explorer

@'\: ~ |&] hitp:/149.236.99.89/DownldFimStat il =l i; lgi | Google 2;5 [-]
J File Edit ‘“iew Favoites Tooks Help
J Links @ | Microsoft Windows Ubdate ‘ Bruker BioSpin M Contact HP Worldwide [;‘_ Adobe - Adobe Reader download

J GDGg[E“Gv ;I_GU *»@ B~ | % Bookmarks= () Settings+ J & Snagt |2
e e ggl v| & A0S Main |i_} Firmware Dowinload 5... % | | J i - e v | Page v (0} Todls - =%

DEB Service Web i

Firmware Download Status

| Action ‘ Details | Status
|Fi|e Cownload ‘Filename: dru_firmware_080509, gz | (874
|Fi|e Yerification ‘Checking Checksum | oK

|Firmware Storing ‘Erasing the FLASH and reprogramming the firmware | WATT

|Firmware Checking ‘Verif\jimg the programmed data |

|End ‘The program is loaded. Resetting the Board! |

KN

|Dane 1 l_l_l_l_ ’_ ’_ 1€ Intemzt | Protected Mode: On [+ 100z -

NOTE: After the program is loaded and the board is reset the current Web page in Fig-
ure 11.13 will close automatically and the Web page in Figure 11.14 is displayed.

208 B7169_00_01



Figure 11.14
{_.;'AQS Main - Windows Internet Explorer [_[o] =]
i) - el sz anas = | #2 ] [5o00e 2|~
J File Edit ‘“iew Favortes Tools Help
JLinks & | Microsoft Windows Update ‘ Bruker BioSpin  [88] Contact HP Warldwide L\: Aidabe - Adabe Reader download
I GCKJSIB“Gv LIED *b@ ﬁ - ‘ 7 Brokmarksw ¥ Settingsw J 6 Snaglt =1
v o 22| -| @ansman | & a5 Man x| |J TN e
DRU Service Web o
AQS Main
o 805 Firmware Setup
o A0S Hosted Devices
« DRU Information
« DRU Service
« Help
» Main
tain | Information | Serice | Setup | Hosted Devices | Help
@BRUKER BIDOSPIN AG
L]
Dane l_l_l_l_l_l_le Interet | Protected Mode: On £ 100% - S

9. Click on to close the Web page

Figure 11.15
1 Hardware ethemet addresses

The hardware devices listed below can be accessed
and configured with a "WEB-Browser".

Press the "Cpen" button for a browser with a
connection to this dewice.

Fress the "Refetch addresses” button to reload
addresses from DHCF server.

rMain Controller

IPSO 149.236.99.2504

Digital Receiver Lnit-

DRU1 149 236 99 89 Open |

rLock/Shim-
BSME Z100818/0936  149.236.95.20 Open |

Refetch addresses | Print | Close |

10. Click on = Close |
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11.4 Observations
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Appendix A

A.l Standard Parameter set list

AL27ND - 27Al exp. no decoupling

B11ZG - 11B exp. no decoupling

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 signhal-to-noise calc.
C13DEPT45 - C13 dept all positive

C13DEPT90 - C13 dept CH-only

C13DEPT135 - C13 dept CH,CH3 pos. CH2 neg.
C13DEPT135p - deptl35 with phase of previous C13
C13GD - C13 exp. gated decoupling

C131G - C13 exp. inverse gated decoupling

C13MULT - 13C automatic multiplicity determination
C130FF - C13 exp. off resonance

C13PPTI - C13 exp. with peak picking in title
C13HUMP - 13C hump (lineshape) test

C13RESOL - 13C resolution (half width) test
C13SENS - 13C sensitivity (SINO) test

CD1117G - 111Cd exp. no decoupling

CD113ZG - 113Cd exp. no decoupling

CL35zG - 35CI exp- no decoupling

CL37ZG - 37CI1 exp. no decoupling

F19 - 19F exp. no decoupling

F19CPD - 19F exp. comp. pulse decoupling

GA71ZG - 71Ga exp- no decoupling

HG199CPD - 199Hg exp. comp. pulse decoupling
HMQC1D - 1D version of the HMQC

LC1D12 - 1H, double presaturation

LC1DCWPS - 1H, multiple presaturation

LC1DWTDC - 1H, mult. WET suppr., 13C decoupling
LCMLCWPS - TOCSY TPPI, mult. presat., 13C decoupling
N15 - 15N exp. no decoupling

N151G - 15N exp. inverse gated

N1SINEPT - 15N exp. inept

NA23ZG - 23Na exp. no decoupling

NOEDIFF - 1H noe difference

0172G - 170 exp- no decoupling

P31 - 31P exp. no decoupling

P31CPD - 31P exp. comp. pulse decoupling

PROB11DEC - 1H with B11l decoupling

222222222222 222222222222222222222222222222
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PROF19DEC - 1H with F19 decoupling

PROP31DEC - 1H with P31 decoupling

PROTON - 1H experiment 16 scans

PROTON128 - 1H experiment 128 scans

PROTONinfo - 1H experiment with info table

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
PROHOMODEC - 1H homo decoupling experiment

PROTONT1 - 1H T1 Relaxation measurement

PROHUMP - 1H hump (lineshape) test

PRORESOL - 1H resolution (half width) test

PROSENS - 1H sensitivity (SINO) test

PT195ZG - 195Pt exp. no decoupling

RH103ZG - 103Rh exp. no decoupling

SE77ZG - 77Se exp. no decoupling

SELCO1H - 1D COSY using sel. excitation w/a shaped pulse
SELMLZF1H - 1D homo. Hartman-Hahn transfer using MLEV17 and
sel. exc. w/a shaped pulse

SELNO1H - 1D NOESY using sel. exc. w/a shaped pulse

SELRO1H - 1D ROESY using sel. exc. w/a shaped pulse

SELZG1H - 1D sequence using sel. exc. w/a shaped pulse
SI1291G - 29Si exp. inverse gated decoupling

SN1191G - 119Sn exp. inverse gated decoupling

WATERSUP - 1H water supression test

WATER - water supression

COSY45SW - sw opt. COSY45 (magn. mode)

COSYQ0SW - sw opt. COSY90 (magn. mode)

COSYDQFPHSW - sw opt. COSY with dg Filter (States-TPPI)
COSYGPDFPHSW - sw opt. COSY with gradients and dq filter
(States-TPPI)

C COSYGPMFSW - sw opt. COSY with gradients and mq filter (magn.
mode)

COSYGPSW - sw opt. COSY with gradients (magn. mode)

HCCOSW - sw opt. CH-correlation

HCCOLOCSW - sw opt. COLOC

INVASW - sw opt. HMQC (magn. mode)

INVAPHSW - sw opt. HMQC (States-TPPIl)

INVAGPSW - sw opt. HMQC with gradients (magn. mode)
INVAGPMLSW - sw opt. HMQC-TOCSY with gradients (magn. mode)
INVBSW - sw opt. HMQC using BIRD pulse (magn. mode)
INVBPHSW - sw opt. HMQC using BIRD pulse (States-TPPI)
INVAGPLPLRNDSW- - HMBC with gradients and low pass J-filter

Z2 2222222222222 Z2Z2Z2Z2Z22222
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INVAGPLRNDSW - sw opt. HMBC with gradients

INVALPLRNDSW - sw opt. HMBC with low pass J-filter (magn. mode)
INVIGPMLPHSW - sw opt. HSQC-TOCSY with gradients (States-TPPI)
INVIGPPHSW - sw opt. HSQC with gradients (States-TPPI)
MLEVPHSW - sw opt. TOCSY (States-TPPI)

NOESYPHSW - sw opt. NOESY (States-TPPI)

ROESYPHSW - sw opt. ROESY (States-TPPI)

INVIETGPSW - sw opt. HSQC with gradients (e/a TPPI)
INVIETGPSISW - sw opt. HSQC sens. improved with gradients (e/a
TPPI)

C INVIETGPMLSW - sw opt. HSQC-TOCSY with gradients (e/a TPPI)

C INVIEDETGPSW - sw opt. edited HSQC with gradients (e/a TPPI)

C INVIEDGPPHSW - sw opt. edited HSQC with gradients (States-TPPI)

OO0OO0O0O0O0O0O0O0OO0
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A.2 Standard Test Samples

1H Lineshape

0.3% Chloroform in Acetone-d6 (CRYO-probes)
1% Chloroform in Acetone-d6 (500MHz and up)
3% Chloroform in Acetone-d6 (up to 500MHz)

1H Sensitivity

0.1% Ethyl benzene in Chloroform-d
1H Solvent Suppression

2mM Sucrose in 90% H20, 10% D20
2mM Lisozyme in 90% H20, 10% D20

13C Sensitivity
10% Ethyl benzene in Chloroform-d
40% p-Dioxane in 60% Benzene-d6

31P Sensitivity
Triphenylphosphate in Chloroform-d

15N Sensitivity
90% Formamide in Dimethyl Sulfoxide-d6

Calibration of the 13C and 15N 90 degree pulses
0.1M 15N-Urea, 0.1M 13C-Methanol in Dimethyl Sulfoxide-d6

19F Sensitivity

Trifluorotoluene in Chloroform-d

Temperature Calibration
80% Ethylene Glycol in Dimethyl Sulfoxide-d6 (High Temperature)
4% Methanol in 96% Methanol-d (Low Temperature)

1D and 2D Experiments

100mg/mL Cholesteryl Acetate in Chloroform-d
10mg Strychnine in Chloroform-d

50mM Gramicidine in Dimethyl Sulfoxide-d6

214 B7169_00_01



B Contact

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

BRUKER BioSpin Corporation
15 Fortune Drive, Manning Park
Billerica, MA 01821
USA

Phone: 978) 667-9580 Ext. 5444
FAX: 978) 667-2955
Email: applab@bruker-biospin.com
Internet: www.bruker-biospin.com

NMR Hotlines
Contact our NMR service centers.

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

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

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

Bruker BioSpin provides a world class, market-leading
range of analysis solutions for your life and materials
science needs.

Our solution-oriented approach enables us to work
closely with you to further establish your specific needs
and determine the relevant solution package fromour
comprehensive range, or even collaborate with you on
new developments.

Our ongoing efforts and considerable investment in
research and development illustrates our long-term
commitment to technological innovation on behalf of
our customers. With more than 40 years of experi-
ence meeting the professional scientific sector’'s needs
across a range of disciplines, Bruker BioSpin has built
an enviable rapport with the scientific community and
various specialist fields through understanding specific
demand, and providing attentive and responsive service.

@ Bruker BioSpin Group

info@bruker-biospin.com
www.bruker-biospin.com

—-© Bruker BioSpin B7169
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