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Introduction

General 1.1

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 under the assumption that all parameters
have been entered in to the prosol table.

Disclaimer 1.2

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, specially power levels succested in this manual may not
be suitable for all systems (e.g. Cryo probes) and could cause damage to the unit.
Therfore only persons schooled in the operation of the AVANCE systems should
operate the unit.

User Guide Version 002 BRUKER BIOSPIN 7 (123)



Introduction

Warnings and Notes 1.3

There are two types of information notices used in this manual. These notices
highlight important information or warn the user of a potentially dangerous
situation. The following notices will have the same level of importance throughout
this manual.

Note: Indicates important information or helpful hints

WARNING: Indicates the possibility of severe personal injury, loss of life or
equipment damage if the instructions are not followed.

Contact for Additional Technical Assistance 1.4

For further technical assistance on the BPSU36-2 unit, please do not hesitate to
contact your nearest BRUKER dealer or contact us directly at:

BRUKER BioSpin Corporation
19 Fortune Drive, Manning Park
Billerica, MA 01821

USA

Phone: (978) 667-9580

FAX: (978) 667-2955

Email: applab@bruker-biospin.com
Internet: www.bruker.com

8 (123) BRUKER BIOSPIN User Guide Version 002



1-D Basic
Experiments

Sample preparation 2.1

® 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
® 5mm tubes 0.5 mlor5cm

® 10 mm tubes 4 mlor 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
® Turn on lift air to insert the sample into the magnet

®* Wipe the sample tube clean before inserting into magnet

1-D Proton Experiment 2.2

Sample:
30 mg Brucine in CDCI3

Experiment setup 2.2.1

1. Click on |:| and change the following parameters

User Guide Version 002 BRUKER BIOSPIN 9 (123)



1-D Basic Experiments

Acquisition

Figure 2.1.

Prepare for a new experiment by creating a new data set and
initializing its NMR parameters according to the selected experiment type
MNAME experiment
ERFNO 1
PROCHNO 1
DIR C
USER Pz
Solvent CDCI3 v
Experiment PROTON
TITLE
1D Proton experiment of Brucing] o
b
(o ][ cancel J[ Hewp |

. Click on

. Insert the sample

. Click on ‘? to display the Lock display

. Tune the probe
. Shim for best homogeneity

. In the lock display window click on |

. Select the ‘AcquPars’ tab by clicking on it

10. Click on | | to read in the Prosol parameters

2
3
4
5. In the lock display window click on gl and select CDCI3
6
7
8
9

to close the window

2.2.2

Processing

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on

‘Auto-adjust receiver gain’ or type rga

2. Click on M to start the acquisition

2.2.3

10 (123)

1. Process and Phase correct the spectrum

2. In the main menu click on ‘Processing’ and select ‘Baseline Correction’

BRUKER BIOSPIN
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1-D Proton Experiment

Figure 2.2.

Bl Baseline correction - abs @
Options
© Correct baseline manually
@ Auto-correct baseling using polynormial
O Auto-correct spectral range ABSF 1. ABSF2 only
& Auto-correct baseline, alternate algorithm
O Define haseling points for cubic spling correction
O Correct baseline using cubic spline
) Correct haseline using base_info file
O Correct baseling of the FID

Required parameters

Degree of polynomial ABSG (0..5) = 5

[ QK H Cancel ][ Help ]

3. Enable ‘Auto-correct baseline using polynomial’

4. Click on

5. Expand the spectrum (all peaks in display)
6. Clickon T

NOTE: As part of the automatic baseline correction (abs), the spectrum is inte-
grated using the default parameters: azfe, azfw and isen. For a user defined inte-
gration, follow the steps below.

7. In the integration menu bar click on == to select all regions
8. In the integration menu bar click on € to delete the selected regions

Figure 2.3.

Q?) *You are about to delete all integral regions
Are you sure?

9. Click on

10. In the Integration menu bar click on

11. 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

12. Repeat step 8 for the remainder of the peaks

User Guide Version 002 BRUKER BIOSPIN 11 (123)



1-D Basic Experiments

Figure 2.4.
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13. Click on Q to save the integration region

Plotting the 1D Proton spectra

2.2.4

1. In the main menu click on ‘File’ and select ‘Print’ by clicking on it

Figure 2.5.

2. Enable ‘Print with layout - start Plot Editor (plot)’

Options

() Print active window [pmt]

O Print with layout - plat directty

Required parameters
LAYOUT =

Use piot bmits

&) from screen / CY
i from Plot EGfor Reset Actions
a5 saved in Plot Editor

&) Print with kayout - start Plot Eddor [plot]

+1D_H xwp -

[3utopiot]

Fill data sed kst

) from your gefault portfalio

3. Select the ‘LAYOUT +/1D_H.xwp’

4. Enable ‘from screen/CY’

5. Click on

12 (123)
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1-D Carbon Experiment

Figure 2.6.
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6. Click on ‘File’ and select ‘Print’ by clicking on it

1-D Carbon Experiment 2.3

Sample:
30 mg Brucine in CDCI3

Experiment set up 2.3.1

1. Click on D and change the following parameters

Figure 2.7.

Prepare for a new experiment by creating a new data set and
initializing its MMR parameters according to the selected experiment type
MAME experiment
EXPNO 1
PROCNO i
DIR C
USER pz
Solvent !CDCIS B
Experiment C13CPD v
TITLE
1D Carbon experiment of Brucine 25
v
[ ok |[ cancel |[ moremro.. ][ Hew |

2. Click on

3. Insert the sample

4. Click on ‘? to display the Lock display

User Guide Version 002 BRUKER BIOSPIN 13 (123)



1-D Basic Experiments

5. In the lock display window click on gl and select CDCI3
6. Tune the probe

7. Shim for best homogeneity

8. In the lock display window click on | | to close the window
9. Select the ‘AcquPars’ tab by clicking on it

10. Make the following change

NS = 128

11. Click on |g | to read in the Prosol parameters

Acquisition 2.3.2

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

2. Click on P to start the acquisition

Processing 2.3.3

1. Process and Phase correct the spectrum
2. Type abs

3. In the main menu click on ‘Processing’ and select ‘Baseline Correction’

Figure 2.8.

[ Baseline correction - abs X]
Options

O Correct baseling manually

& Auto-correct baseline using polynomial

) Auto-correct spectral range ABSF 1. ABSF2 only
O Auto-correct baseling, alternate algorithm

C Define baseline points for cubic spline correction
O Correct baseline using cubic spline

O Correct baseling using base_Info file

© Correct baseline of the FID

Reqguired parameters

Degree of polynomial ABSG (0..5) = 8

I Ok H Cancel H Help ]

4. Enable ‘Auto-correct baseline using polynomial’

5. Click on

6. Expand the spectrum (all peaks in display)

7. In the main menu click on ‘Analysis’ and elect ‘Peak Picking...[pp]’ by clicking
on it

14 (123) BRUKER BIOSPIN User Guide Version 002



User Guide Version 002

Figure 2.9.

[ Peak picking - .pp
- Options -

O Auto-Pick peaks on displayed spectrum region

O Auto-Pick peaks on full spectrum

%Define regions / peaks manually, adjust MI, MAXE

Auto-Pick peaks in predefined regions (file 'neakrng’)

O Like 1st option, but peak list with histogram

O Like 1st option, but peak list in JCAMP format

O Calculate width of currently displayed peak

Required parameters

[ox |[ cancel |[ Hep |

1-D Carbon Experiment

8. Enable ‘Define regions / peaks manually, adjust MIl, MAXI’

9. Click on

Figure 2.10. 1
L % L0 X5
£ i 2% ii g
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10. Click the left mouse button and drag the cursor line from left to the right side of

the spectrum

11. Click on .M,

Figure 2.11.
et 11 [ e FIER
HoJ i
i i
EE Bt
N Lu_ml i
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1-D Basic Experiments

12. 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

13. Click on -

14. Click on K|

Figure 2.12.

NOTE: To display the peak picking labels, right click inside the spectrum window
and select ‘Display Properties’. Enable ‘Peak labels’ and click ‘OK’

Plotting the 1D Carbon spectrum 2.3.4

1. In the main menu click on ‘File’ and select ‘Print’ by clicking on it

Figure 2.13.

Options

() Print active window [pmt]

&2 Print with tyout - start Plot Editor [plot]

W) Print with kayout - plok directty [3utoplot]

Reguired paramelers

LAYOUT = +1D_Xswp| w
Use piot brits Fill data set kst

&) from screen / CY

i from Plot EGfor Reset Actions
) a5 =aved in Plot Editor

) from your gefault portfalio

2. Enable ‘Print with layout - start Plot Editor (plot)’
3. Select the ‘LAYOUT +/1D_X.xwp’

4. Enable ‘from screen/CY’

5. Click on

16 (123) BRUKER BIOSPIN User Guide Version 002



DEPT-135 Experiment

Figure 2.14.
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6. Click on ‘File’ and select ‘Print’ by clicking on it

DEPT-135 Experiment 2.4

Sample:
30 mg Brucine in CDCI3

Experiment set up 2.4.1

NOTE: This experiment usually follows a regular 1H decoupled 13C experiment.
The result of a DEPT-135 experiment shows the CH and CH3 as positive and the
CH2 as negative signals.

1. Click on D and change the following parameters

User Guide Version 002 BRUKER BIOSPIN 17 (123)



1-D Basic Experiments

Figure 2.15.

Prepare for a new experiment by creating a new data set and
initializing its NMR parameters according to the selected experiment type

MNAME [ experiment

EXPNO [2

PROCHO K

DIR c

USER Tz

Solvent cocia |
Experiment C13DEPT135
TITLE '

1D DEPT155|.éxper\ment of Brucine o

v

(o ][ cancel J[ Hewp |

2. Click on

3. Select the ‘AcqubPars’ tab by clicking on it

4. Mark the following change

NS

5. Clickon f§ | toread in the Prosol parameters

= 64

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

Acquisition

2.4.2

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on ‘Au-
to-adjust receiver gain’ or type rga

2. Click on M= to start the acquisition

Processing

2.4.3

1. Process and Phase correct the spectrum

2. Type abs

18 (123)
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DEPT-135 Experiment

Figure 2.16.

me | PusseProg| Peaks | inegrais | Sampie | Structure | Fia | Pod e

T
120

NOTE: To properly phase the DEPT135 spectrum be sure the CH2 are negative
and the CH and CH2 are positive phased.

Plotting the 1D Carbon and the DEPT135 spectra on the same page 2.4.4

1. Type edc2 on the command line

Figure 2.17.
Flease specify data sets 2 and 3
| NAME = experiment i experiment
EXPNO = 1 2
PROCNOD = |1 3
DR = 0: D
| USER = s N pz
2. Enter the EXPNO and PROCNO of the 1D 13C spectrum into the first column
(data set 2)

3. Click on

4. In the main menu click on ‘File’ and select ‘Print’ by clicking on it

User Guide Version 002 BRUKER BIOSPIN 19 (123)



1-D Basic Experiments

Figure 2.18.

5. Enable ‘Print with layout - start Plot Editor (plot)’

[print [CtrieP] - plot -
Optons

() Print active window [pmt]

O Print with 1ayout - plat directty

Required parameters

Use piot bmits

O from screen / CY

@ from Plot EGRor Reset Achions
 as saved in Flot Editor

&) Print with kayout - start Plot Eddor [plot]

[3utopiot]

LAYOUT = H1D+10+pp xwp 4

Fill data sed st
) fram your default portfalio

6. Select the LAYOUT +/1D+1D+pp.xwp’

7. Enable ‘from Plot Editor Reset Actions’

8. Click on

Figure 2.19.

B e

BIfe GR o [FFW Gee Gplee fvde e

10 DEPTIIS swperiment of Brucine

|

WO 150 150 140 130 120 110 100 S0 80 T 80 50 40 30 ppm

10 13C ewperimants of Brucine

| -
NN

O 160 150 140 130 120 110 100

%0 80 TO 60 50 40 30 ppm

For o e P
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1-D NOE Difference
Experiment

Introduction 3.1

The experiment in this chapter uses one frequency list and one presaturation
power level. The data are collected using the noediff AU-program.

Sample:
40 mg Pamoic acid in DMSOd6

Preparation experiment 3.1.1

1. Click on D and change the following parameters

Figure 3.1.
E’Nmm.. Eg

Prepare for a new experiment by creating a new data set and
initializing its NMR parameters according to the selected experiment type

NAME ‘.mnemffexp

EXPNO K

PROCHNO ‘1

oIR [c:

USER [ Pz

Salvent DMSO v
Experiment . : v
TITLE

Pamoicacid o

v

(o || cancel ][ Hew |

2. Click on

3. Insert the sample
4. Click on ‘? to display the Lock display
5. In the lock display window click on glf and select DMSO

User Guide Version 002 BRUKER BIOSPIN 21 (123)



1-D NOE Difference Experiment

6. Turn the spinner off

NOTE: noe experiments should be run non spinning

7. Shim for best homogeneity

8. In the lock display window click on | | to close the window
9. Select the ‘AcquPars’ tab by clicking on it

10. Make the following change:

O2p [ppm] = -4

11. Click on |g | to read in the Prosol parameters

12. Select the ‘ProcPars’ tab by clicking on it

13. Make the following change:

LB [Hz] = 1

14. Tune the probe

15. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

16. Click on I to start the acquisition

17. Process and Phase correct the spectrum

Frequency list set up 3.1.2

NOTE: Steps 1 through 5 are necessary to determine the correct power level
(pl14) for presaturating the irradiation peak

1. Expand the peak around 8.5 ppm
2. Click on S,

22 (123) BRUKER BIOSPIN User Guide Version 002



Introduction

Figure 3.2.

880 nss 230 [ a0 [epm]

4. Move the cursor line to the center of the peak and click the left mouse button

Figure 3.3.

Define SFO1/01 frequencies

SFO1 [MHzZl=  300.132548

O1/2/3 [Hz] = |2547.98 \
5. Clickon | o2
6. Click on 22
Figure 3.4.

[ Define frequency list &l

Frequency list
FQILST ~] | noeaimis] |

Sort freguency list

C Sort frequencies in descending order
O Sort frequencies in ascending order
@ Don't sort frequencies

7. Select ‘FQLLIST and type a frequency list name (e.g. noedifflist)

8. Enable ‘ Don’t sort frequencies’

9. Click on

10. Move the cursor line to —2ppm and click the left mouse button to assign the off
resonance frequency

11. Using the (& @& & &) & tools to expand the peak at 8.5 ppm
12. Move the cursor line to the center of the peak and click the left mouse button

13. Repeat steps1l through 12 to assign the frequency for the peak at 4.8ppm

User Guide Version 002 BRUKER BIOSPIN 23 (123)



1-D NOE Difference Experiment

Fine tuning

Figure 3.5.
T — )

i 5

_‘ 1

-2 [ppm]

14. Click on @ to save the frequency list

Figure 3.6.

%y Wirite name of f1 list
to acqu parameters ?

=

15. Click on

3.1.3

24 (123)

1. Click on [ to start the acquisition

2. Process and Phase correct the spectrum

NOTE: The irradiated signal at ~8.5 ppm (O2p = 8.5 ppm) should be almost com-
pletely suppressed as shown below. If necessary adjust pl14 and repeat steps 1

and 2 to optimize the suppression.

BRUKER BIOSPIN
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Introduction

Figure 3.7.

5| Prockurs | At | Tite | Fusedrog | Pesks | egran | Bamess | Sivechrs | Fid

2 ] a
I h

Running the experiment 3.1.4

1. Type noediff on the command line

Figure 3.8.

noediff AU program

@ This program performs an
NOE difference measurement
Define frequency list before starting

2. Click on

Figure 3.9.

e of frequency list

‘ noedifist |

3. Click on

Figure 3.10.

#0f radiation paints.

I |

4. Click on

User Guide Version 002 BRUKER BIOSPIN 25 (123)



1-D NOE Difference Experiment

Figure 3.11.

#0ftime average cycles

£ |

5 Change the # of time average cycles = 2

NOTE: The experiment creates three data sets, one for each irradiation point in
the list. It starts at the first irradiation and completes 8 scans for all the irradiation
frequencies and then it loops through all three experiments again for a total of 16
scans on each experiment.

6 Click on

Figure 3.12.
A noediff 3]

: noediff. acquisition in progress

irradiation point # 1
avarage cycle # 1

Processing 3.1.5
1.Start with experiment # 1
2. Type ef
3. Correct the phase very carefully
4. Type multiefp
Figure 3.13.
Enter first xpna to process
[ |
5. Enter 1 for the first experiment number
6. Click on
26 (123) BRUKER BIOSPIN User Guide Version 002



Introduction

Figure 3.14.

Enter number of expnas

3 |

7. Enter 3 for the # of experiments

8. Click on

9. Drag experiment # 2 into the display window or type re 2 in the command line
10. Click on 11,
i

11. Drag experiment # 1 into the display window or type re 1 in the command line

Figure 3.15.

12. Click on /4

Figure 3.16.

e
AR B

g “m

JII\_.J‘\_ ikl U g ” G

5 8 7 4 5 (]

13. Click on [®]

Figure 3.17.

Select the procno of the result dataset
noediffexp 2 1 C. pz

procnn | 9| |

EnEEN
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1-D NOE Difference Experiment

14. Enter 2 for the processing #

15. Click on

16. Click on ]

17. Drag experiment # 3 into the display window or type re 3 in the command line

18. Click on -

19. Drag experiment # 1 into the display window or type re 1 in the command line

Figure 3.18.

tpom)

20. Click on £

Figure 3.19.

t
£

"

1

frusil sun@lIn g

21. Click on [M]

Figure 3.20.

[ duadd

Select the procno of the result dataset
noediffexp 3 1 € pz

Procno | 2 |

=

22. Enter 2 for the Procno

23. Click on

24. Click on |

28 (123) BRUKER BIOSPIN
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Integration

Introduction

3.1.6

User Guide Version 002

1. Drag experiment # 2 processing # 2 into the display window or type re 2 2 in the

command line
2.Clickon T

3. In the Integration menu bar click on = to define a integration region

4. Define the regions by clicking the left mouse button and the use of the cursor

lines

5. Click on m again

6. move the cursor line in to the region of the negative peak, click the right mouse

button and select calibrate from the popup window

7. Change the value to -100

Figure 3.21.

1 S

H
et
B

"o

8. Click on K|

9. Drag experiment # 3 processing # 2 into the display window or type re 3 2 in the

command line

10. Repeat steps 2 through 8

Figure 3.22.

Alae iwes2rs = 2 ¥ 22

L) 4 [ppm)

11. Click on |

BRUKER BIO
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29 (123)



1-D NOE Difference Experiment
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Solvent Suppression
Experiments

Introduction

4.1

Three different solvent suppression technics: Presaturation, Presaturation with
composite pulses, WATERGATE and Excitation Sculpting are discussed in this

chapter

Sample:

50 mM Raffinose pentahydrate in 90% H20 / 10% D20

Reference spectrum

4.1.1

1. Click on D and change the following parameters

Figure 4.1.
ENEW... g]
Prepare for a new experiment by creating a new data set and
IﬂItIB\IZIﬂg its MR parameters BEEDTUIHQ to the selected EXFIEHIT\EHT typE
NAME ‘.Smlvsup
EXPNO 1
PROCHO 1
DIR c
USER [ pz
Solvent D20 v
Experiment v
TITLE
|50mhd Raffinose pentahydrate Lo
preperation experiment
&
(o || cancel ][ Hew |

2. Click on

3. Insert the sample

4. Click on ‘? to display the Lock display

5. In the lock display window click on gl and select D20

User Guide Version 002
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Solvent Suppression Experiments

Acquisition

6. Turn the spinner off

NOTE: solvent suppression experiments should be run non spinning

7. Tune the probe

8. Shim for best homogeneity

9. In the lock display window click on | | to close the window
10. Select the ‘AcquPars’ tab by clicking on it

11. Click on |§ | to read in the Prosol parameters

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

4.1.2

Processing

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

2. Click on P to start the acquisition

4.1.3

32 (123)

1. Process and Phase correct the spectrum
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Figure 4.2.

Procears| Acquiars | Tae | PuseProg| Pesss | ntegrais | sampie | Structure

tren 2 M

.......................

Presaturation

NOTE: Make sure that the SW is large enough to cover the entire Spectrum ac-
counting for the position of O1. The presaturation is applied on resonance (at the
O1 position) The power level for presaturation has to be known and entered into

the Prosol parameters.

Presaturation 4.2
Parameter set up 4.2.1
1. Type wrpa 2 on the command line
2. Type re 2 on the command line
3. Expand the Water signal at 4.8 ppm
4. Click on S,
Figure 4.3.
E A
A
| I\
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Solvent Suppression Experiments

Fine tuning

5. Move the cursor line to the center of the peak and click the left mouse button

Figure 4.4.

Define SFO1/01 frequencies

SFO1 [MHZ] = 399671865
O1/2/3 [Hz] = 186528

[ond

6. Click on

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

8. Make the following changes:

PULPROG = zgpr
D = 32k
NS = 8
DS = 4

9. Clickon Il  to display the pulsprogram parameters
10. Make the following changes:

D1 [s] = 2

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

12. Make the following changes:

SI = 16k

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

4.2.2

34 (123)

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

2. Click on ‘Spectrometer’ in the main menu bar, select ‘Adjustment’ and click
on ‘Start acquisition, adjust params [gs]’ or type gs

Figure 4.5.

st
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Presaturation

3. click on -

4. Change the O1 value by clicking just below or above the adjust slider

NOTE: for smaller changes, adjust the ‘sensitivity’ to smaller values.

5. Observe the fid area in the Acquisition information window for a smaller integra-
tion value and the FID to become a single line

Figure 4.6.

4~ -
g [}
man 187179 s
—1
6. Click on
7. Click on
Acquisition 4.2.3

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

2. Click on I to start the acquisition

Processing 4.2.4

1. Process and Phase correct the spectrum
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Solvent Suppression Experiments

Figure 4.7.

Lo (»

————r
as 40 a8 ppm)

Presaturation with Composite Pulses 4.3

Parameter set up

4.3.1

1. Follow the instructions in paragraph 5.1.1 through 5.2.2 step 7 in this chapter
2. Select the ‘AcquPars’ tab by clicking on it

3. Make the following changes:

PULPROG = zgeppr

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

Acquisition 4.3.2
1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga
2. Click on I to start the acquisition

Processing 4.3.3
1. Process and Phase correct the spectrum
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Solvent suppression with WATERGATE

Figure 4.8.

Solvent suppression with WATERGATE 4.4

Parameter set up 4.4.1

1. Follow the instructions in the paragraphs 5.1.1 through 5.2.1 step 13

2. Make the following changes:

PULPROG =  p3919gp
D = 3%

NS = 8

DS = 4

3. Clickon Il | to display the pulsprogram parameters

4. Make the following changes:

D1 [s] = 2
D19 [s] = 0.00015
GPZ1[%] = 20

5. Select the ‘ProcPar’ tab by clicking on it
6. Make the following changes:

SI = 16k

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

Fine tuning 4.4.2

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

2. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Start acquisition, adjust params [gs]’ or type gs
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Solvent Suppression Experiments

3. click on |l

4. Change the O1 value by clicking just below or above the adjust slider

NOTE: for smaller changes, adjust the ‘sensitivity’ to smaller values.

5. Observe the fid area in the Acquisition information window for a smaller integra-

tion value and the FID to become a single line

Figure 4.10.

b 15

e e
e - kLS

6. Click on

7. Select the ‘Pulse’ tab in the gs display window

8. Enable PO [us] by clicking on the radio button

38 (123) BRUKER BIOSPIN
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Solvent suppression with WATERGATE

9. Change the PO value by clicking just below or above the adjust slider

NOTE: for smaller changes, adjust the ‘sensitivity’ to smaller values.

10. Observe the fid area in the Acquisition information window for a smaller inte-
gration value and the FID to become smaller

Figure 4.11.

16 [us] T = _"'J’
5]

in. 1 00
7300

| sove |[ savean || Restore |

[Cresore an | [_swm | L in

11. Click on
12. Click on

Acquisition 4.4.3

AARMRLAA): T T T
1z 3 m 1 2 3 [

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

2. Click on [ to start the acquisition

Processing 4.4.4

1. Process and Phase correct the spectrum
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Solvent Suppression Experiments

Figure 4.12.
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Solvent suppression with excitation sculpting 4.5

Parameter se up 4.5.1
1. Follow the instructions in the paragraphs 5.1.1 through 5.2.1 step 13
2. Make the following changes:
PULPROG = zgesgp
TD = 32k
NS = 8
DS = 4
3.Clickon f§ | toread in the Prosol parameters
4. Clickon Il | to display the pulsprogram parameters
5. Make the following changes:
D1 [s] = 2
GPzZ1[%] = 31
GPZ2 [%] = 11
6. Select the ‘ProcPar’ tab by clicking on it
7. Make the following changes:
SI = 16k
8. Select the ‘Spectrum’ tab by clicking on it
Acquisition 4.5.2
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1 In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

2. Click on I to start the acquisition
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Solvent suppression with excitation sculpting

Processing 4.5.3
1. Process and Phase correct the spectrum
Figure 4.13.
Pomedten ___________________EEE
o e
3 4 rl'm P
i I L\___JA'J% J J1
Fine tuning 4.5.4

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

2. Clickon 'L  to display the pulsprogram parameters

3. Make the following changes:

P12[us] = 4000

SP1[dB] = calculate using the AU program ‘calcpowleVv’

4. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

5. Click on P to start the acquisition

6. Process and Phase correct the spectrum

Figure 4.14.

04
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User Guide Version 002 BRUKER BIOSPIN 41 (123)



Solvent Suppression Experiments

42 (123) BRUKER BIOSPIN User Guide Version 002



T1 Experiment

Introduction 51

The experiment discussed in this chapter is a Proton inversion recovery T1 using
a variable delay list.

Sample:
30mg Pamoic acid in DMSOd6

Parameter set up 51.1

1. Click on D and set the following parameters:

Figure 5.1.
E‘New... g]
Prepare for a new experiment by creating a new data set and
initializing its KMR parameters according to the selected experiment type
NAME | t1exp
EXPNO 1
PROCHO 1
DIR e
USER pz
Solvent DMS0 v
Experiment PROTONT1 v
TITLE
T1 experiment of Pamoicacid 2
&
(o || cancel ][ Hew |

2. Click on

3. Insert the sample
4. Click on ‘? to display the Lock display
5. In the lock display window click on glf and select DMSO
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T1 Experiment

6. Turn the spinner off

NOTE: T1 experiments should be run non spinning

7. Shim for best homogeneity

8. Tune the probe

9. In the lock display window click on .| | to close the window
10. Select the ‘AcquPars’ tab by clicking on it

11. Click on |§ | to read in the Prosol parameters

12. Change TD in F1 =10

NOTE: The value of TD in F1 is the number of delays used.

13. Click on Il | to display the pulsprogram parameters
14. Change D1[s] = 15
15. Click on D to the right of the VDList name entry box

Figure 5.2.
[ edrist

List type = Variable delay (v
Directory =C:\BrukerTOPSPING Sexphstaninmriistsiv

16. Select ‘t1delay’ by clicking on it

click on
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Figure 5.3.

[ 11 detay (Type: i)
File Edit Search

1 s
7|8

L |
12

31

& (0.5

7 |0.25
¥ (0.1

9 |0.05
10 |o.01

1

1

w

17. Enter the variable delay values as shown in Figure 6.3
18. Click on File and select ‘Save’ by clicking on it

19. Click on File and select ‘Close’ by clicking on it

Acquisition

Introduction

5.1.2

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on

‘Auto-adjust receiver gain’ or type rga

2. Click on [ to start the acquisition

Processing 5.1.3
1. Type xf2 on the command line
Figure 5.4.
[ -]
H IFI- |
£
2. Click on ‘Analysis’ and Select ‘'T1/T2 Relaxation’ by clicking on it
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Figure 5.5.

Close

MMR Relaxation Guide

[Extract Slicel

Define Ranges

Relaxation Wwindow

Print/Export

— b

Fitting Function

Start Calculation

Display Report
+

+

NOTE: While executing the steps in the Guide, message windows will pop up.
Please read each message thoroughly and follow the instructions in it.

4. In the Guide window, click on ‘Extract Slice’

Figure 5.6.

iy Fi of Epacenum must be edracted From e 20 relaation 0.

= This row

P P e maamum o ut 3y tme.
Al TUrRer 3383 DRanaTItion wil D 0ONE N MGEC 10 T row.

liu

Spechum || Cancel

5. Click on

Figure 5.7.

Fldl st be edracted From the 2d relaxation data
This Fid should Comespond tO an Expenment with the madmum délay tine.
Al further data preparation will be done in respect 1o this Fid

Fianumer = |l

6. Select Fid Number = 1

BRUKER BIOSPIN
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Introduction

7. Click on

NOTE: The Ft and Phase correction are done automatically. If the spectrum con-
tains broad peaks see Figure 6.8, it may be necessary to perform a additional
manual phase correction.

8. Check if phase is correct

Figure 5.8

Acquars| Toe| PutseProg | Peaka | ntegrats | Sampie | Sructure | Fid | Prase | Caterate | Baset (s M

10. In the Guide window, click on M ‘Define Ranges

Figure 5.9.

egons
Chek the Save (Gkes select "Export region o Retwaton Moduse™
- Tomunate gy s ot s I tghitied «on

11. Click on

12. Click on = to define the regions

13. Define the regions by clicking the left mouse button and the use of the cursor
lines

14. Click on - again
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T1 Experiment

Figure 5.10.
BAA? an i Mazpeni=LT sy
=3

E =
ErxctFid Fang Funcon|
Tranformenase St Cavctmter |

& || B
Defre Ranges Dsulr‘wom

J g @

[Fretactbon Window PertEspont

L i
] : 7 (] l i almq
15. Click on [™]
Figure 5.11.

Save Regions To 'intrng'
Save Regions To 'reg'

kExpoﬂ Regions To Relaxation Module
Save & Show List

16. Select ‘Export Region To Relaxation Module’ by clicking on it
17. In the Guide window, click on ‘Relaxation Window’

Figure 5.12.

+5 il ®?
g {n . - | [l |

18. In the Guide window, click on ‘Fitting Functions’

Figure 5.13.

i) Please select the functon to which the peak intenaities of integrals
¢ o o be fisied, Gepending on e Bxperinent which produted the relaadon data
Sefhings ciakc] provides al possbiies for Reaahon analysts adustment

“cove | [(petts__

19. Click on
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Figure 5.14.

[ Retaxation parameters
General Parameters

| FID & for phase determination
1000.0 Left limi for baseling comection
-1000.0 gL imit for baseine comection

5 Numiber of drift points

1.0E-5 Convergence lime.

10 Number of points

1 First siice

1 Slice increment

Fitting Function
[eommt v] Funetion Type

1 HumBEr of components
hallist * List file name

0.0010 ncrement (auta)

Reration control parameters:
[ Sorp e [ ey

AJIBONA Parameters

20. Click on

21. In the Guide window, click on @ ‘Start Calculating’

Figure 5.15.

Click on one of the foliowing 2 ons to stat the calcutabon
(100K A8 B SEMIUS BN OF 16 KON (901 B 10 IGCA10 NG COMEcT Kon)
‘ig ~ Do Nifting for the giveen function for all peaks (regans)

3]
- D30 MRING PO e Ghvisn TUnCHON Tor e CUMMEnt pak (region)

- Cack on the IE0n 1o navgate
VO Iy oW St € Mculanon far &

22. Click on

Figure 5.16.

Close Dmtails

90 -+ (HLYO? .! oE———
Fang e o o | [oeee ]
& oy e =
ey poe] ;
Cumert P LR f Bt g Fater
6 1 f e b
1
et gt 1 |
Pem 8450 1 |"A| .
ey LR Transomras 1 Gttt
Wl = 35TTe000 1 + '
m 120 ] M| 'E‘|
S0 = 3 1Bl 1 i L
&l retie Fanges oty Peport
] . !
=4} @
15l == et
8. Fresmaton weaoe Pristot
1
14
gJ
11
L ——
L] H 4 L L] 10 " Mesesi] o »

Introduction

23. In the T1 data display window click on . to calculate all regions

BRUKER BIOSPIN

49 (123)



T1 Experiment
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Figure 5.17.

Fersaton Widos

24. In the Guide window, click on

Figure 5.18.
r‘_! Report @
Fitting report
Dataset : 2|
C:fdatas/pe/nme St lexp/ 1/ pdata/l
INTENSITY fit :
I[t]=I[0]+P*exp(-t/T1}
10 points for Pesk 1, Peak Point at 2.490 ppm
|Results Comp. 1
I[0] = 9.977e-001
P = -1.932e=+000
TL = 1.z232s
=) = 3.184e-003
tau ppr integral intensity
15.000= 8.490 1.5411e+009 2.8169e+008
8.000= 8.490 1.5357e+008 2.8095=+008
4.000= 8.490 1.424Ze+009 2.5884e+002
2.000s £8.490 0.7524e+008 1.7187e+002
1.000s 8.490 Z.8378e=+008 3.8031e+007
500, 000m 8.400 -3.3963e+008 -8.1422e+007
250.000m 8.490 -7.20022+008 -1.6368e+0082
100. 000m £.400 -1.0242e+009 -2.2206e+002
50.000m 8.490 -1.1956e+009 -2.4337e+008
10, 000m 8.490 -1.28096e+008 -2.5149=+008
]
[ ciose |[ seveas.. [ print |
25. Click on
26. Click on Close
27. In the Guide window, click on Print/Export

Figure 5.19.

Thiere are thie foliowing opliors (0 Export I relmation desplay
l) - To the printer Type G

To & graphics fle: Click File—->Export, enter & g. *oune png®
- To the Clipboard:. Clck Edit-->Copy

28. Use the ‘Ctrl’ and the ‘p’ keys to print the data

BRUKER BIOSPIN

‘Display Report’
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Adding a New
Nucleus

Observing 28Si 6.1

NOTE: Since there are different types of BB probes and system configurations,
the below instructions are divided into sections. As an example, the nucleus 29Si
is chosen.

Preparation 6.1.1

Sample:
30% TMS in CDCI3

1. Click on D and change the following parameters

Figure 6.1.
E‘New... g]
F‘repar’e far a new Exper’\ment by cr’eatmg a new data set and
initilizing its NMR parameters according to the selected experiment type
NAME ‘.S\ZEE}(FI
EXPND 1
PROCHNO 1
DIR [&
USER pz
Solvent lcocis v
Experiment sI281G v
TITLE
inverse gated 2951 experiment of TMS| &
-
[ ok [ cancel |[ moremro.. ][ Hew |

2. Click on

3. Insert the sample
4. Click on ‘? to display the Lock display
5. In the lock display window click on glf and select CDCI3
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Adding a New Nucleus

6. Shim for best homogeneity
7. In the lock display window click on | | to close the window
8. Select the ‘AcquPars’ tab by clicking on it

9. Clickon f§ | toread in the Prosol parameters

Figure 6.2.

Mo prosel paramelerfile 295 F 1 AT in

A CAnsenTOPSPINT Jeonfinstrispectiprasol3s
CBnukenTOPERING 3ontinstrzpectiprospi3ac Dl s
Please ptcute ‘Saprmsof for F1'

The error message appears only if the 90 deg. pulse in the prosol table of the new
nucleus is set to zero. The proton parameters for decoupling on the other hand
are copied into the new parameter set SI29I1G

4. Click on

NOTE: For the next steps the 90 deg. pulse and the corresponding power level of
a nucleus close in frequency has to be known. In this case, the closest in frequen-
cy to 29Si is the nucleus 13C. The values can be found in the prosol table

5. Type p1 on the command line
6. Enter the 13C 90 deg. transmitter pulse value
7. Type pl1 on the command line

8. Enter the 13C 90 deg. transmitter power level value
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Observing 28Si

Tuning the probe 6.1.2

BB-probe with ATM

1. Type atmm on the command line

NOTE: The manual probehead tuning/matching window (Figure 7.3) and the wob-
ble curve (Figure 7.4) appears.

Figure 6.3.

m|
File Info BB Help
Nucleus Selection BB Nucleus
i BEzasiy) MM 295i
Tuning Fine Coarse
L)
Ym« <|s | llF F R
— il
Matching Fine Coarse
EIF
we|ee| < |5 [m]ofl R
N
- 24
Probe: PA BBO 30051 BBFO-H&F-D-05 Z Solvent:CDCI3

Figure 6.4.

ARLALuS

8000 o0
|
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Adding a New Nucleus

NOTE: The following steps below are executed in the atmm probehead tuning/
matching window.

2. Adjust the tuning by clicking on the === button

3. Repeat step 2 multiple times and watch the wobble curve moving towards the
red line which indicates the correct frequency for 29Si

NOTE: If the curve does not reach the center (Figure 7.5) and the arrows are turn-
ing red (Figure 7.6) that means the fine tuning capacitor has reached the end. In
this case the coarse tuning has to be changed.

40 e “ ™ vz

Figure 6.6.

= 25 |anE
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Observing 28Si

4. Click once on the coarse tuning + | button

NOTE: The wobble curve jumps to the right side of the red line (Figure 7.7)

Figure 6.7.
T ]

ARV LD J

000 13000

a0 0 w0 ™ Moy

e =

5. Clicking on the coarse matching - j button and the use of the ===
buttons, move the wobble curve on to of the red line (Figure 7.8)

Figure 6.8.

ARLA LD J

4000 w0 8000 1000 13000
L 1

6. In the ATMM probehead/matching window click on ‘File’ and select ‘Save posi-
tion’

7. Click on ‘File’ again and select ‘Exit’

BB-probes without ATM

1. Using the sliders on the bottom of the probe dial in the tuning and matching
numbers for 13C

2. Type wobb on the command line
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Adding a New Nucleus

3. Adjust the tuning and matching sliders on the bottom of the probe to move the
wobble curve in to the red line

Figure 6.9.
i
H I\
§

4000 0 B000

4. Type stop on the command line

Determine the 90 deg. pulse length 6.1.3
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Systems without cortab files and power check turned off

NOTE: Power check is designed to protect probe from being damaged by
excessing power. Since the transmitter power output over the whole fre-
quency range is not perfectly linear, a procedure called cortab has to be
performed on all observed nuclei. This requires special hardware and if it is
all possible it should be done by a Bruker engineer. The cortab files are
found in the directory [TopSpin home]/conf/instr/spect/cortab

1. Type iexpno

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

3. Change AQ_mod = gsim

4. Clickon Il | to display the pulsprogram parameters

5. Make the following changes:

NS = 1
DS = 0
D1 = 60

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

7. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga
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Observing 28Si

8. Click on I to start the acquisition
9. Process and Phase correct the spectrum

10. Expand the signal region at 0 ppm

Figure 6.10.

oz s ez 64 em|

11. Clickon %

12. Move the cursor line to the center of the peak and click the left mouse button

Figure 6.11.

0z oo -0z -0 (]

13. Click on

14. Type swh 1000

15. Type td 8k

16. Type si 4k

17. Click on M= to start the acquisition

18. Process and Phase correct the spectrum

19. Expand the signal region at 0 ppm
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Adding a New Nucleus

Figure 6.12.

e | PusneProg | Peaks | itegrars | Bampie | Strucnure | Fia)

20. Click the right mouse button

Figure 6.13.
Display Properties...
Restore Display Region From Params. F1/2
File Properties...

Files...

21. Select and click on ‘Save Displayed Region To’

Figure 6.14.
[ Options 1

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

© Parameters STSR/STS (used by strip ft)

) Parameters SIGF1,2 {signal region) (used by 'sino’)

) Parameters NOISF1,2 {noise region) (used by 'sino'y

O A text file for use with other programs

22. Enable ‘Parameters F1/2 [dpl]’

23. Click on

24. Type paropt

Figure 6.15.

Enter parameter to modify:

o |

25. Enter pl

26. Click on
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Observing 28Si

Figure 6.16.

¥ paropt

Enter initial parameter value

E |

27. Enter 2

28. Click on

Figure 6.17.

Enter parameter increment:

[t |

29. Enter 1

30. Click on

Figure 6.18.

Enter # of experiments

I |

31. Enter 16

32. Click on

The AU program paropt is starting the acquisition now and the result is displayed
in the window of the processing number 999. On the end of the acquisition the
programs preforms a peak picking and determine the tallest peak in the array. A
pop up window appears with value of the 90 degree pulse length for 29Si. Write
this value down! To obtain a more accurate value, follow the steps 32 - 35below.

WARNING: IF THE 90 DEG. PULSE LENGTH IS LESS THEN 5 USEC FOR A
5MM PROBES AND LESS THEN 10 USEC FOR A 10 MM PROBE, THERE IS A
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Adding a New Nucleus

RISK OF ARCING. TO PREVENT ARKING, CHANGE PL1 TO A HIGHER DB
VALUE AND REPEAT STEPS 24 THROUGH 35.

Figure 6.19.
[ oz EEm|

ProcPars | acquiars | Te | Pusering| Peaks | imegras | Sample | Stuciure | Fio

1 | B 1
ad AN A N AN I A AN A

Troi*1e8]

-

32. Typere 21

33. Type p1 and change the value to be a 360 deg. pulse (multiply the value ob-
served in paropt by 4)

34. Click on I to start the acquisition
35. Type efp

Change p1 in small increments until the signal goes through a null. Simply divide
the new value of the 360 deg. pulse by4. This will be the exact 90 degree pulse for
observing 29Si.

IMPORTAND: ENTER THIS VALUE AND THE POWER LEVEL IN TO THE
PROSOL PARAMETERS TABLE!

Systems with cortab and power check

NOTE: Power check is designed to protect probe from being damaged by
excessing power. Since the transmitter power output over the whole fre-
quency range is not perfectly linear, a procedure called cortab has to be
performed on all observed nuclei. This requires special hardware and if it is
all possible it should be done by a Bruker engineer. A work around for this
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Observing 28Si

procedure, is to copy the existing cortab files of a nucleus which is CLOSE
in frequency to the new nucleus. Follow exactly the steps below.

1, Type edhead on the command line

Figure 6.20.

How Probs Lopy Probe fename Probe  Debole Probs Exit
Currant probe: § mm PARBD BB-1H Z-GRO ZE62701/0011 [14]

10 mm Multinoelear invecso s *
10w TH 1]
10 mm 13¢ 1
10 mm 156 1)
10 wm 1P 1191
10 mm QNP LHSLSN/L13C/310 201
10 mw Multinoeloar 1211
10 mm Mullinuelear low freg. 1221
15 mm 130 231
15 mm L3 (241
15 mm J1P 125)
15 mm Multinuclear 126]
20 mm 193¢ 271
20 wm 15M (28]
20 mw 3IIP 291
70 wem Mult inuelear [EL]
4 mm LCSET 13¢ Z-GRD ]
5 mm NNO NE-1M 2-GRD 202040045 [E5]]
5 mm PANDO BE-1M E-GRD 206270170003 1331
5 mm PABDO BO-1M Z-GED 206370170011
[ Define as cunont pobe | [ Edn Puobe Pacometers | [ gt ]

2. Click on [ Edit Probe Parameters
3. Select Peak Power Parameters

Figure 6.21.
T EEX

Edit Paramatars for Proba: 5 mm PARBO BB-1H Z-GRD Z052701/0011 [34]
Production Parameters H Peak Powar
Sample Parameters
Temperature Parameters Nuclsus: Peak Power [W]
Coils Parameters H SRLLEL
Gradient System Parasmet o0 L lan.n
Probe Flow Paraneters
Tuning Matching Parameti] 2ok LA
| |Peak Pover Paraneters 3P £ [ 110.0
H=EEEY 87Rb + 0.0
130 T
170 L k0.0
15H 1800
1&H © 1ER.W
P RN ]
none [&] 0.0
none & 0.0
none a.0 -
€ ¥ &
O Apply Rt Cancel ]

4. Click on the

5. Select 29Si from the nuclei list

6. In the Peak Power [W] window for the 29Si nucleus, enter the same value as
for 13C
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Adding a New Nucleus

Figure 6.22.

Nucleus Peak Power [W] &
1 [T

2H 30.8

19F 40.8

a1p [110.0

87RD [110.9

13€ [140.0

170 [148.0

15H 1800

144 1809

970 188.9

298i 144

none E] 0.9

none a.a ~

7. Click on
8. Click on
9. Click on E xit

The next steps it is necessary to login as the NMR superuser, to avoid permission
problems.

Windows XP

10. In the Windows Desktop click on ‘start’
11.Select ‘Programs’

12. Select ‘Bruker TOPSPIN’

13. Select and click on ‘GNU shell’

Figure 6.23.

=

hash—2.85b% cd conf/instr/spect
lbash-2.85h% pud

cygdrive/c/Bruker-TOPSPIN/conf/instr/spect
hash—2.85h%

14. Type cd conf/instr/spect
15.Type pwd to verify to be in the correct directory
c/Bruker/TOPSPIN/conf/instr/spect
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Observing 28Si

16. Type cp -R cortab cortab.bkp

This creates a backup directory of cortab, in case something goes wrong.

17. Type cd cortab
18. Type Is

Figure 6.24.

# GNU Shell

bash-2.@5h% 1s

lampl_13C_1 ampl_1H_2.raw amp2_1H_2.scale

lampl_13C_1 .vaw ampl_2H_3 amp2_31P_1

lampl _15H_1 ampl_2H_3.Mar18_20804 1Y amp2_31P_1 .rau

lampl_15N_1 .rauw ampl_2H_3.rau am] amp2_31P_1.scale

lampl 19F_1 ampl 31P 1 e 2 amp_tahle
ampl_31P_1 .vau k2 A audit_cortabh.txt

] amp2_13G_1
lampl_1H_2 amp2_13C_1.rauw
lhash—2.85h%

19. Type cp ampl 13C 1lampl 29Si 1
20. Type cp amp2_13C_1 amp2 29Si 1
21. Type Is to verify the copied cortab files
22. Close the GNU shell window

23. To determine the 90 degree pulse length follow step 1 through 35 in the previ-
ous section, “System without cortab files and power check turned off”
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Homonuclear
Decoupling
Experiment

Introduction

7.1

Sample:
0.1% Ethylbenzene in CDCI3

Preparation experiment

7.1.1

1. Click on D and change the following parameters
Figure 7.1.
Prepare far a new experiment by creating a new data set and
IﬂItIB\IZIﬂg its MR parameters BEEDFUIHQ to the selected Exper\ment type
NAME .hnmndec
EXFND 1
PROCNO 1
DIR (&2
USER Pz
Solvent hd
Experiment b
TITLE
Reference spectrum &
F]
[ ok |[ cancel |[ morewmro . |[ Heip |

. Click on

. Insert the sample

. In the lock display window click on ¢l
. Tune the probe
. Shim for best homogeneity

. In the lock display window click on |

© 00 N o 0o b~ WD

. Click on ‘? to display the Lock display

and select CDCI3

to close the window

. Select the ‘AcquPars’ tab by clicking on it

10. Click on | | to read in the Prosol parameters

11.Make the following changes:
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Homonuclear Decoupling Experiment

Parameter set up

PULPROG
NS =

12. Select the ‘ProcPars’ tab by clicking on it

zg30
8

13. Make the following changes:

LB =

1

14. In the main menu bar, click on ‘Spectrometer’, select ‘Adjustment’ and click

on ‘Auto-adjust receiver gain’ or type rga

15. Click on P to start the acquisition

16. Process and Phase correct the spectrum

17. Type abs

Figure 7.2.

e

7.1.2

66 (123)

1. Type wrpa 2 on the command line

2. Type re 2 on the command line

3. Expand the quartet at 2.65ppm

4. Click on i

Figure 7.3.

—— T

T
2

270

T
280

ppm)

5. Move the cursor line to the center of the peak and click the left mouse button

BRUKER BIOSPIN
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Introduction

Figure 7.4.

Define SFO1/01 frequencies

SFO1 [MHzl=  300.130802
O1/2/3 [Hz] = 80240 |
o

6. Click on

7. Select the ‘AcquPars’ tab by clicking on it
8. Make the following changes:

PULPROG = zghd

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

10. Change the title to: Decoupled spectrum

Acquisition 7.1.3

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

Figure 7.5.

& This sweep width uses DECIM = 24
enlarge or decrease SW such that DECIM will be 8 power of 2
to avaid artefacts

Close

2. Adjust the sweep width if necessary

3. Clickon P to start the acquisition

Processing 7.1.4

1. Process and Phase correct the spectrum
2. Type abs
3. Expand the peak at 1.25ppm
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Homonuclear Decoupling Experiment

Figure 7.6.

NOTE: This peak is partially collapsed triplet that represents the methyl protons.
Increasing the decoupling power level will result in a single peak.

Fine tuning

7.1.5

1. Type pl24 on the command line

2. Lower the value by 2

3. Repeat steps 9 through 13

4. If necessary repeat step 13 through 16

Figure 7.7.

[rel] &
L
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Introduction

CAUSHION: Increasing the decoupling power level in small steps until the

peak is fully decoupled. To much power can cause damage.

Plotting the reference and decoupled spectrum on the same page

7.1.6

1. Display the reference spectrum

2. Type edc2

3, Specify data set 2 as the decoupled spectrum

Figure 7.8.

Please TDCC:}' data sets 2and 3
NAME= | homodec nomadet
EXPND= | 2
PROCNO = |1 2
DR = ¢ c
USER= |z 0z

| ok || cances

4. Click on

5.In the main menu click on ‘File’ and select ‘Print’

Figure 7.9.

6. In Options select ‘Print with Layout - start Plot Editor [plot]’

A print [Ctrl+P] - plot ]
Options-

C Print active windaw [pmt]
@ Print with layout - start Plat Editar [plot]
C Print with layout - plot directly [autoplat]

Required parameters

LAYOUT = +1D+1D30wp |

Use plat limits

@ from screen / CY

C from Plot Editor Reset Actions
C as saved in Plot Editor

Fill data set list

C from your default portfolio

[Lox [ cancel ][ Hep |

7. In Required Parameters select: ‘LAYOUT = +/1D + 1D.xwp’

8. Enable ‘from screen/CY’

9. Click on

User Guide Version 002
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Homonuclear Decoupling Experiment

T
2 ' ; e — : _—
| 3 12 11 1 & 8 T & 6 4 3 2 1 0 4 2 3 4 ppm
= Refarence spectrum
et o'
LR
'_...J
7 n I.l Ii:l 9 E f G ] l ! 2 1 D 1 2 3 4 ppm
=0
= = = —

10. Click anywhere on the reference spectrum

Figure 7.11.

=
Title =
i
=
Al S _ B
| 17 12 11 0 @ ] T L] ] 4 3 2 1 ] 4 2 3 4 ppm
| %
e
by, e s, £5 00,4 80 00 el el e eoried 1 Gele AL | Phad Boows 100 %

11. Click on Edit
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Figure 7.12.

Edit

(X

Graph | 1D Spectium | DataSat | Basic |

Plat
Hmin / Hmax B 2 -5.735478
Ymin £ mar 166143825625/ ‘ 327302.033022
™ Scale Bounding Box I™ Draw Box around
| Aues
I Left [ Top

Attribut
¥ Boltom I~ Right ﬂ

=
Heanis offset: 0.2 Y'-anis 0z
Grids Curve
[~ ¥ ais - -
g Aibuss | Auibutes |

3 Cancel | Apply ] Help J

12. Select the ‘Graph’ tab by clicking on it
13. Change the ‘Xmin/Xmax’to 8/ 1

Figure 7.13.

1 Plat
i # Xmas: 6. 000000 1.000000
i 4 Y ‘ -15614 382525/ | 32702 133022
I Scale Bounding Box I Draw Box around

14. Select the ‘1D Spectrum’ tab by clicking on it

Figure 7.14.
Edit X

Graph 1D Spectium ] Data Sell Basic 1

Units
e & ppm (" Hz  Points
Peaklabels. @ ppm (" Hz (" Points
- Peaks
™ Show Peak Marks
I™ Show Peak Labels

[EEEEN

Integrals
I™ Show Integrals

¥ Show Integral Labels

Text Format 1t ibutss

I™ Labels above X axis

Scaling Info

I™ Show scaling information for 4 axis
0K Cancel | Apply ] Help J

15. Disable ‘Show Integral Labels’

User Guide Version 002 BRUKER BIOSPIN
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Homonuclear Decoupling Experiment

Figure 7.15.

Integrals
I~ Show Integrals

]

[T Show Integral Labels

[T Labels aboves

16. Click on
17. Clickon | oK
18. Click on 1Df2D—Edit1

Figure 7.16.

Socope: W Spectum W Integral

Lk B X

ownd 4212 +8[/8/

| ST L e
¥ Auis on Bottom [~ Asison Tap
™ iz on Left [~ Auis on Right
[ ®eGd I~ YGrid

I Peaks I Integrals

feom =] perom: [0331754

[Midde — ~] Oftsst: [45

Get s | Use Values |

Clase

19. Adjust the Y-scaling usingthe #2 | f 2| or ¢ buttons

20. Click on

21. Repeat steps 8 through 20 on the decoupled spectrum

£ |

40 35 30 5 0 15 ppm

75 70 85 &0 113 L1

rence spect Fum

22. Click on ‘File’ and select ‘Save as’
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Introduction

Figure 7.18.

voe: [TOPSPIN piot tapouts 0w

23. Type new File name (e.g. 1D+1D_homodec.swp)

NOTE: Store all new layouts in [TOPSPIN home]\plot\layouts directory

24. Click on ‘File’ and select ‘Print’ by clicking on it
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Gradient Shimming

1-D Proton gradient shimming 8.1
Sample:
2mM Sucrose in 10% D20 / 90% H20
Parameter optimization 8.1.1

1. Click on D and change the following

parameters

Figure 8.1.
Prepare far a new experiment by creating a new data set and
initializing its MMR parameters according to the selected experiment type
NAME .gradpampt
EXPND 1
PROCNO 1
DIR o
USER "nmrsu
Solvent D20 v
Experiment gradshim1d1 1] b
TITLE |
.
-
[ ok |[ cancel |[ morewmro.. |[ Hew |

. Click on

. Insert the sample

. Turn the spinner off

. In the lock display window click on ¢l
. Tune the probe

. Shim for best homogeneity

© 00 N o 0o b~ WD

. In the lock display window click on |
10. Type wsh GSHIM

11. Click on to overwrite this file

12. Click on = to start the acquisition

. Click on ‘? to display the Lock display

and select D20

to close the window

13. Type fmc (fourier transform, magnitude calculation)
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Gradient Shimming

Figure 8.2.

ectiien | ProcPus | Acquitars | Tie | PuneProg | Pess | mtngrun | Sample | Sruchure | Fio

Y

...............

The image in Figure 10.2 is typical for a BBI (1Hcoil on the inside) probe on 2mM
Sucrose in 90% H20, 10% D20 and indicates that the parameters and Hardware
are ok. The image should fill about 80% of the display. Proceed with step 14.

Figure 8.3.

Ve

ProcPa | Acgurars | Tee | PueseProg) Prase | ntngrss | Benges | S | Fig

The image in Figure 10.3 is typical for a BBO (1H coil on the outside) probe on
2mM Sucrose in 90% H20, 10% D20 and indicates that the parameters and
Hardware are ok. The image should fill about 80% of the display. Proceed with

step 14.
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1-D Proton gradient shimming

Figure 8.4.

"

The image in Figure 10.4 is the result of to high of a receiver gain. Make the nec-
essary adjustment.

Figure 8.5.

"

1

The image in Figure 10.5 is the result of the signal to weak. (pl1 or probe not
tuned). Make the necessary adjustment.
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Figure 8.6.

.................

The image in Figure 10.6 is the result of sweep width to big or wrong gradient ra-
tio. Make the necessary adjustment.

Figure 8.7.

The image in Figure 10.7 is a result of missing gradients. Check the gradient ca-
ble.
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1-D Proton gradient shimming

14. Type wpar gradshim1ld1lh.bbi

This parameter file is now specific for the type of probe head used. Other probe
heads could have the extension like.qnp,.bbo, etc.

Shim Mapping 8.1.2

1. Type gradshim

Figure 8.8.
o ]
Exit Edit Setup
Shimming Method
3D @ 1D  1Dsel, £ 102H

Current Probe
Mo 10 shim map exists for the current probe:
5 mm PABBI 1HIC-BB Z-GRD £820201/0093
Create a shim map using Setup-=Shim Mapping
Data Set

DISK USER |gradshim

FILENAME gradshim 1d1h

Iteration Control File
FILENAVE [defieldih ﬂ
lteration Steps

Step#1 highe window: 26

Start Gradient Shimming |

Show Current Field Profiles |

2. Enable Shimming Method ‘1D’
3. In the Data Set section under Disk, type the path where the nmr data are nor-
mally stored

If the gradshim window is open for the first time, the default path for the Disk is ‘u’.
Do not forget to change the path to where the data are normally stored, e.g. for
Windows: C:, D:, or C:\Bruker\TOPSPIN and for LINUX: /opt or /opt/topspin.
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4. In the Data Set section under USER use the default name gradshim

To avoid permission problems in using the gradient shimming, it is desired for a
multi user environment to use the USER “gradshim”.

5. Click on the ‘Setup’ tab and select ‘Shim Mapping’

Figure 8.9.

Close Edit Misc

Shim Mapping Method
3 =D £ 1Dsel, © 1D2H

Current Probe

Mo 1D shim map exdsts for the current probe

5 mm PABE| 1H/D-BB Z-GRD £820201/0099
Parameter Set

FILEHAME |gradshimidih.bhi |

Data Set
sk [or UsER [aradshim
FILENAME gradshim1d1h bbi
Echo Times
wE e S

Shim Group for Mapping
SHIMGROUP [highz
shims 772 73 74 75

Start Shim Mapping |

6. Enable Shimming Method ‘1D’
7. In the Parameter Set section change the FILENAME to: gradshim1dlh.bbi

The file name for the parameter set should correspond with the probe head in
use, see previous section 10.1.1 Parameter Optimization, steps 1 through 13.
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1-D Proton gradient shimming

8. In the Data Set section under Disk, type the path where the nmr data are nor-
mally stored

If the gradshim window is open for the first time, the default path for the Disk is ‘u’.
Do not forget to change the path to where the data are normally stored, e.g. for
Windows: C:, D:, or C:\Bruke\TOPSPIN and for LINUX: /opt or /opt/topspin.

9. In the Data Set section under USER use the default name gradshim

To avoid permission problems in using the gradient shimming, it is desired for a
multi user environment to use the USER gradshim.

10. Click on Start Shim Mapping |

Figure 8.10.

# confirm E]|E| E|

Reference Shims should be stored in the file:
Ci/Bruker I TOPSPIN/expistan/nmrlists (bsms  GSHIM

11. Click on ﬂ|

Figure 8.11.

% confirm

The File used For Acquisition is:
[ jdatajgradshim/nmrfgradshim1dih. bbi
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Gradient Shimming

12. Click on ﬂl

The Shim Mapping starts now and the control windows are inactive. On comple-
tion of mapping, the Shim Profile window appears. In a good map the functions
(lines) for Z1 - Z5 should be smooth and symmetrical. Note the number on the y
axis where the functions become discontinuous, approximately +/- 26 in Figure
10.12. This number will define the maximum window size in the iteration control
file.

Figure 8.12.
Profile Ll

Shim Profiles for Z Shims

300¢

200¢

10.0F

0or

-10.0F

-200F

-30.0F

13. Click on ﬁl

14. Click on ‘close’ to close the Shim Mapping window

Shim Groups setup 8.1.3

1. Click on the ‘Edit’ tab and select ‘Shim Groups’
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Figure 8.13. -

& Shim Group Editor

12 - 222 23 24 xo@ad yyz val xy (y2)
19 - 222 23 24 25 002 22 y vz y22 oy ayz (x2-y2) (d-y
IM20 - 222 73 24 25 76 X 62 K22 V2 YZ2 3y Y2 (x2-y2) (X
im27 - 222 23 24 25 %@ 22z el y vz yz2 yzd vzd vy
im28 - 772 73 74 75 76 w0z )22 373 0zl y ¥z 22 vzl yzd
NiM34 - 272 73 24 75 76 x 2 x2 x23 57 125 ¥ YT Y22 YR
»

GROUP NAME [ |
Available Shims Membaer Shims

-

Edit | New | Dalate | Save I Cancal |

1-D Proton gradient shimming

A list of default Shim Groups are visible in the Shim Group window. If it is desired
to create a new Shim Group, follow the steps below.

2. Click on Newl

Figure 8.14.

& Shim Group Editor

22228 2wz y vz yEd wy (a2y2)
-m:amsmuzmmwmmﬂnm
=222 232475 76 X2 XT3 YT YZ2 0y 007 (X22) (X
2227324 25 22 iz 2 y yz vz2 vz yzd wy
-272 73 74 75 70 0z 022 023 el y yz y22 yzA yed
272732475 76 % 2 22 23w K25 Y Y2 Y22 2R
»

<
GROUP NAME [z

|

Available Shims Membaer Shims
~

-

Edivl MNew | Delats | Swol Cancel

3. Type midz4 in to the GROUP NAME window

4. Write Z, 72, Z3 and Z4 in to the Member Shims window by clicking on the cor-
responded shims in the Available Shims window

5. Click on | Save |

User Guide Version 002

BRUKER BIOSPIN

83 (123)



Gradient Shimming

Iteration Control set up

8.1.4

1. In the Gradshim window Click on the ‘Edit’ tab and select ‘Ilteration Control’

Figure 8.15.

Close

Shim Iteration Editor
Shim Groups

lowz- 222
midz-27223
highz - 2227374 75
highz6 - 222 23 24 25 26

<

New | Open | Save

FILENAME |defit1d1h

shim12- 2 22 23 24 %@ 22 y yz yz2 xy (x2-y2)

shim19-722 73 7 7500 a2 y yz yz2 oz (2
shim20- 772 73 24 75 76 )@ 22 y Y2 V72 3y vz (2
shim27 - 222 23 74 25 0@ @2 23 xzd y yz yi2yz3y
shim28 - 272 23 7 2576 0w a2 b ed yyr vzl vz
shim34- 272 73 24 75 76 02 2223 a4 @5 v yz y

Step #1 |h\ghz size:

New Step | Delete Step |

&

2. Click on Newl

Figure 8.16.

# fileselect

Enter Mew File Mame

File: |pbitd1h

OK

Cancel

=

3. Change the File Name to bbildlh

4. Click on ﬁl

5. In the Shim lIteration Editor window enter the following parameters:

6. Click on  New step |

7. Click on  New step |

Step #3 midz4 Si

8. Click on  New Step |
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Step #4 highz Si

BRUKER BIOSPIN

Step #1 lowz size

Step #2 midz4 size

ze

ze

14

21

21

25
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Figure 8.17.

Close

Shim Iteration Editor
Shim Groups

lowz- 222

midz-27273

highz - 22273 74 25

highz6 - 22223 24 25 26

shim12- 222 23 24 o@ a2 y yz yz2 xy (x2-y2)
shim19-722 73 7 7500 a2 y yz yz2 oz (2
shim20 - 272 73 74 75 76 0@ 322 v YZ Y22 3y Wz (x2
shim27 - 222 23 74 25 3@ a2 xa3 xzd y yz yi2yidy
shim28 -2 22 73 24 25 76 oz @223 ed yyz vzl va
shim34-z22 73 24 256 022223 ed ) @b yyz v o
< >

New | Open | Save

FILENAME |bbi1dth

Step#1 [lowz 5ize. W 4
Step #2 [ndd iz W
Step #3 W size W
Step#4 ’h\qhz— size If ¥

New Step | Delete Step

9. Click on = Save |

10. Click on ‘close’

Figure 8.18.

Exit Edit Setup

Shimming Method
3D =~ 1D  1DSel.  1p2H

Current Probe

S mm PABEI TH/D-BEE Z-GRD
Z320201/0099

Data Set

DISK ID: USER Igradshim
FILENaME gradshimldih.bhi

Iteration Control File
FILEMAME [bbildih St

Iteration Steps
Step #1  lowsz  wwindonw 14
Step #2  mid=4  windows: 21
Step #2  midz4  window: z1
Step #4  highz  windows: 25

Start Gradient Shimming I

Show Current Field Profiles I

1-D Proton gradient shimming

10. Click on ‘Exit’ in the Gradient Shimming window

1D-1H Gradient Shimming

8.1.5

To a sure that the gradient shimming is working, a solvent suppression experi-
ment such as pre saturation should be performed after the gradient shimming,

User Guide Version 002
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Gradient Shimming

see Chapter 5 in this manual. The splitting of the anomeric proton peak at 5.3 ppm
can be measured.

1. Type gradshim
2. Enable the Shimming Method ‘1D’

3. Click on Start Gradient Shimming I

Gradient shimming can be executed repeatedly until there is convergence of the
shim values. In general, changes to the shim values on the order of <+/- 5 for z
and z2, <+/- 50 for z3. <+/- 200 for z4 and z5 indicates convergence.

Figure 8.19.

Z-axis Field Maps

3007

200
100

00
0o; f

-200

=300

-01 04 048 14
Peak deviation .. 3.26 Hz L
Shim MNew Change Old
4 1268<= 4+ 1264
22 S799 <= B3+ 883
73 62<= 49+ 112
74 -107 <= -1026 + 919
75 1501 == 263+ 1238

OK

2. Click on ﬂl

3. Close the Gradient Shimming window by selecting the ‘Exit’ tab
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Automation

1-D Proton gradient shimming

8.1.6

To use the Proton Gradient Shimming in ICONNMR make sure that 1D Proton
Gradient Shimming set up was performed and working. then follow the steps be-

low.

1. Type gradshim
2. Enable Shimming Method ‘1D’

Figure 8.20.

Exit Edit Setup

Shimming Method
¥ D & 1D  1DSel.  1DzH

Current Probe

S mm PABEBI 1TH/D-BE Z-GRD
Z320201/0099

Data Set

pisk [or user [aradshim

FILEMAME gradshimid1h. bbi

Iteration Control File
FILEMAME [bbildih j

Iteration Steps
Step #1  lowz  windows 14
Step #2  mided  window: 21
Step #32 midz4  wwindow 21
Step #4  highz  window: 25

Start Gradient Shimming I

Show Current Field Profiles I

Check that all the parameters are correct.

3. Click on the ‘Setup’ tab and select ‘Automation’

4. Enable the Shimming Method ‘1D’ and check that all parameters are the same
as in the Gradient Shimming window

User Guide Version 002
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Gradient Shimming

Figure 8.21.
= |
Close Edit
Shimming Method
L] = 1D i 1Dsel. i 1DzH
Current Probe
5 mm PABEI TH/D-BE Z-GRD
ZB20201/0099
Data Set
DISK USER Igradshlm
FILENAME gradshimdih.bhbi
Iteration Control File
FILEMAME [bbildih i+
Iteration Steps
Step #1  lows  window: 14
Step #2  midzde  window z1
Step #3 midz4 windows: 21
Step #<  highz  window: 5
Store for Automation [ I
5.Click on Store for Automation I

Only one method is available to use in Automation. In this case 1D Proton Gradi-
ent Shimming is assigned for Automation.

6. Click on ‘Close’

7. Click on ‘Exit’ in the Gradient Shimming window

1D Deuterium Gradient Shimming 8.2

A TH-Tx board or a 2H-Lockswitch unit are required to perform Deuterium
gradient shimming

Sample:
3% CHCI3 in Acetone d6
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Parameter optimization

1D Deuterium Gradient Shimming

8.2.1

1. Click on D and change the following parameters
Figure 8.22.
Prepare for & new experiment by creating @ new data set and
Iﬂltla\lzlﬂg its MMRE parameters BEEDI’UIHQ to the selected exper\ment WDE
MNAME cgrad?hpampt
ERFNO A
PROCHNO 1
DIR | D
USER sy
Solvent Acetone
Experiment PROHUMP v
TITLE
8
hd
[ or |[ cancel |[ moremro.. ][ Hew |

. Click on

. Type getprosol
. Insert the sample

. Turn the spinner off

. In the lock display window click on i

. Tune the probe

© 00 N O 0o b~ W DN

. Shim for best homogeneity

10. In the lock display window click on |
11. Type wsh GSHIM

12. Click on to overwrite this file
13. Type iexpno

14. Type rpar gradshim1d2h all

. Click on ‘? to display the Lock display

and select Acetone

to close the window

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

16. Change the following parameter:
O1P [ppm] = 2.03
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Gradient Shimming
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17. Click on Il | to display the pulsprogram parameters

The default parameter set gradshim1d2h has to be optimized for the use of either
the 2H-Tx board or the 2H-Lockswitch unit. Select the corresponding parameters

in step 14.

18. Make the following changes:

Parameters 2H-Tx board
D 512
NS 64
DS 4
SWH 9980
RG 256
D1 0.05
P1 100
PL1 -6
GPZ1 6
GPz2 -10

19. Select the ‘Spectrum’ tab by clicking on it
20. Click on I to start the acquisition

2H-L ockswitch unit

512
64

4
9980
256
0.05
100

-10

21. Type fmc (fourier transform, magnitude calculation)

BRUKER BIOSPIN
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1D Deuterium Gradient Shimming

Figure 8.23.

The image in Figure 10.22 is typical for a BBI probe(1H/2H coil on the inside) on
3% CHCI3 in Acetone d6 and indicates that the parameters and Hardware are ok.
The image should fill about 80% of the display. Proceed with step 19.

Figure 8.24
L--u-—-i o o

s | acguews | Toe ! Puserron| Peain | roeorsn | Sample | S | Fio

The image in Figure 10.23 is typical for a BBO probe (1H/2H coil on the outside)
on 3% CHCI3 in Acetone d6 and indicates that the parameters and Hardware are
ok. The image should fill about 80% of the display. Proceed with step 19.
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Gradient Shimming

19. Type wpar gradshim1d2h.bbi all

This parameter file is now specific for the type of probe head used. Other probe

heads could have the extension like.qnp,.bbo, etc.

Shim Mapping

8.2.2

1. Type gradshim

Figure 8.25.

g m|
Exit Edit Setup
Shimming Method
3D 1D  1Dsel, = 102H

Current Probe

Mo 1D2H shim map exists for the current probe
5 mm PABBI 1H/IC-BB Z-GRD Z820201/0093

Create a shim map using Setup-=Shim Mapping

Data Set

DISK USER |gradshim

FILENAME gradshim 1d2h

Iteration Control File
FILENAVE [defitldzh ﬂ

lteration Steps

Step#1 midz window: 22

Start Gradient Shimming

Show Current Field Profiles

2. Enable Shimming Method ‘1D2H’

3. In the Data Set section under Disk, type the path where the nmr data are nor-

mally stored

If the gradshim window is open for the first time, the default path for the Disk is ‘u’.
Do not forget to change the path to where the data are normally stored, e.g. for

Windows: C:, D:, or C:\Bruker\TOPSPIN and for LINUX: /opt or /opt/topspin.

92 (123)

BRUKER BIOSPIN

User Guide Version 002



1D Deuterium Gradient Shimming

4. In the Data Set section under USER use the default name “gradshim”

To avoid permission problems in using the gradient shimming, it is desired for a
multi user environment to use the USER “gradshim”.

5. Click on the ‘Setup’ tab and select ‘Shim Mapping’

Figure 8.26.

Close Edit Misc
Shim Mapping Method
3 (alts} £ 1Dsel, & 1p2H
Current Probe

o 1D2H shim map exists for the current probe:
5 mm PABE| 1H/D-BB Z-GRD Z820201/0099

Parameter Set
FILENAME |gradshimidzh,bbi

Data Set
DISK UsER [aradshim
FILENAME gradshim1d2h bbi
Echo Times
wE Tez izm

Shim Group for Mapping
SHIMGROUP [highz
shims 772 73 74 75

Start Shim Mapping &

7.In the Parameter Set section change the FILENAME to: gradshim1d2h.bbi

The file name for the parameter set should correspond with the probe head in
use, see previous section 10.2.1 Parameter Optimization, steps 1 through 19.

User Guide Version 002 BRUKER BIOSPIN 93 (123)



Gradient Shimming

8. In the Data Set section under Disk, type the path where the nmr data are nor-
mally stored

If the gradshim window is open for the first time, the default path for the Disk is ‘u’.
Do not forget to change the path to where the data are normally stored, e.g. for
Windows: C:, D:, or C:\Bruker\TOPSPIN and for LINUX: /opt or /opt/topspin.

9. In the Data Set section under USER use the default name gradshim

To avoid permission problems in using the gradient shimming, it is desired for a
multi user environment to use the USER gradshim.

10. Click on Start Shim Mapping |

Figure 8.27.

# confirm

Reference Shims should be stored in the file:
CJBruker ITOPSPIN/expfstaninme lists/bsms ) GSHIM

11. Click on ﬂ|

Figure 8.28.

W confirm |:]@”El

The File used For Acquisition is:
D: fdatafgradshim fnmrfgradshim1dib, bbi
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1D Deuterium Gradient Shimming

12. Click on ﬂl

The Shim Mapping starts now and the control windows are inactive. On comple-
tion of mapping, the Shim Profile window appears. In a good map the functions
(lines) for Z1 - Z5 should be smooth and symmetrical. However since this is a 2H
Shim map depending on the instrument and probehead, the lines could be more
noisy then the 1H Shimmap. Note the number on the y axis where the functions
become dicontenious, approximately +/- 25 in Figure 10.28. This number will de-
fine the maximum window size in the iteration control file.

Figure 8.29.

Shim Profiles for Z Shims

-30.0F

-150.0 1000 S00 00 500 1000 1500

o]
13. Click on ﬁl

14. Click on ‘close’ to close the Shim Mapping window
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Gradient Shimming

Shim Groups setup 8.2.3

If a Shim Group midz4 has been already added to the list during the 1D Proton
Gradient shimming set up, then skip this section and proceed with 10.2.4 Iteration
Control set up.

1. Click on the ‘Edit’ tab and select ‘Shim Groups’

Figure 8.30. -

& Shim Group Editor

him34 - 2 22 73 74 25 26 %2 \22 123 524 K25 y Y2 Y22 423

< »

GROUP NAME | |
Available Shims Member Shifms

~

-

Edit | New | Dalate | Save I Cancal |

A list of default Shim Groups are visible in the Shim Group window. If it is desired
to create a new Shim Group, follow the steps below.

2. Click on Newl
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1D Deuterium Gradient Shimming

Figure 8.31.

& Shim Group Editor

-222 2324 x0@ 22 y yz vz xy (k2y2)
=222 73 24 25 000 522 y vz vz ny wyz (x2y2) (2y
- ZZ2 T3 74 75 76 XTIy YE VI 2y XyT (X2-y2) (X
-z22Z374 25 a2 23l yyz vz vz vd vy
-272 73 74 75 70 0z 022 023 el y yz y22 yzA yed
27273 74 75 76 X x22 523 524 x25 y Y y22 22
»

GROUP NAME |rrluzd |
Available Shims Membaer Shims

Edit | | Dalats | Save | Canceal |

3. Type midz4 in to the GROUP NAME window

4. Write Z, Z2, Z3 and Z4 in to the Member Shims window by clicking on the cor-
responded shims in the Available Shims window

5. Click on = Save |

Iteration Control set up 8.2.4

1. In the Gradshim window Click on the ‘Edit’ tab and select ‘Ilteration Control’

Figure 8.32.

Close

Shim Iteration Editor
Shim Groups

lowz- 222

midz-27223

highz - 2227374 75

highz6 - 222 23 24 25 26

shim12- 2 22 23 24 %@ 22 y yz yz2 xy (x2-y2)
shim19-722 73 7 7500 a2 y yz yz2 oz (2
shim20- 772 73 24 75 76 )@ 22 y Y2 V72 3y vz (2
shim27 - 222 23 74 25 0@ @2 23 xzd y yz yi2yz3y
shim28- 272 23 M 2526 0w a2 ad yyr vzl v -
shim34-222 3 4 75716 002223 ed @b y\e e o
< 1 >

New | Open | Save

FILENAME |bbi1d2h

Step#1| size l_

New Step | Delete Step |

2. Click on Newl
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Gradient Shimming

Figure 8.33.

 fileselect

Enter New File Mame

File:|bbitdzh

I

deflc1dsel
deflt1step
deflczstep
defltSstep

bbitdih I
deflt1dih ﬂ
Cancel |

3. Change the File Name to bbild2h

4. Click on ﬂl

5. In the Shim Iteration Editor window enter the following parameters:

Step #1 lowz size

6. Click on  New Stepl

Step #2 midz size

7. Click on | New Stepl

Step #3 midz4 size

Figure 8.34.

8. Click on | Save |

Close

Shim lteration Editor
Shim Groups

lowz- 222 a
midz-27223
highz - 2227374 75
highz6 - 222 23 24 25 26
shim12- 2 22 23 24 %@ 22 y yz yz2 xy (x2-y2)
shim19-722 73 7 7500 a2 y yz yz2 oz (2
shim20- 772 73 24 75 76 )@ 22 y Y2 V72 3y vz (2
shim27 - 222 23 74 25 0@ @2 23 xzd y yz yi2yz3y
shim28 - 272 23 7 2576 0w a2 b ed yyr vzl vz
shim34-222 3 4 75716 002223 ed @b y\e e o
< 1 >

New | Open | Save

FILENAME |bbi1d2h

Step #1 |\0wz size w
Step#2 |midz 526 W
Step #3 |midz4 size.

New Step | Delete Step |

9. Click on ‘close’
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1D Deuterium Gradient Shimming

Figure 8.35.

adie g —
Exit Edit Setup

Shimming Method
i aD D £ iDSel. % iD2H

Current Probe
5 mm PABBI 1H/D-BE Z-GRD
Z820201/0099
Data Set

DISK LISER Igradshlm

FILENAME gradshimid2h bbi
Iteration Control File
FILEMAME [bbildzh g
Iteration Steps

Step #1  lowz  windows 14
Step #2  midz  winclow 18
Step #3  midz+ i nd o 2z

Start Gradient Shimming I

Show Current Field Profiles I

|

10. Click on ‘Exit’ in the Gradient Shimming window

NOTE: during the gradshim parameter set up the lock was deactivated. To regain
the lock, read in a regular 1D proton spectrum. Since we started in the set up for
deuterium gradient shimming with a proton parameter set, follow the instructions
below.

11. Typere 1

12. Type Il for initializing the interface

The lock should be activated now.
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Gradient Shimming

1D-2H Gradient Shimming 8.2.5

To a sure that the gradient shimming is working, the hump test experiment using
the 3% CHCI3 in Acetone d6 sample, should be performed after the gradient
shimming.

1. Type gradshim
2. Enable the Shimming Method ‘1D2H’

1. Click on Start Gradient Shimming |

Gradient shimming can be executed repeatedly until there is convergence of the
shim values. In general, changes to the shim values on the order of <+/- 5 for z
and z2, <+/- 50 for z3. <+/- 200 for z4 and z5 indicates convergence.

Figure 8.36.

Z-axis Field Maps

300

200

100

00

-100

-200

=300

05 00 05 10

Peak deviation .. 0.30Hz =
Shim MNew Change Old
z 1M78<= 2+ 176
22 -I67 a= 45+ 722
23 -147 <= 40+ 107
74 1071 <= 670+ 401
Z5 15854z — + 1585

(09

2. Click on ﬁl
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3. Close the Gradient Shimming window by selecting the ‘Exit’ tab

Automation

1D Deuterium Gradient Shimming

8.2.6

NOTE: To use the Deuterium Gradient Shimming in ICONNMR make sure that
1D Deuterium Gradient Shimming set up was performed and working. and then
follow the steps below.

1. Type gradshim
2. Enable the Shimming Method ‘1D2H’

Figure 8.37.

Exit Edit Setup

Shimming Method
3D 1D " 1DSel. = 1DzH

Current Probe

5 mm PABEI 1H/D-BE Z-GRD
£320201/0099

Data Set

DISkK LISER Igradshim
FILEMAME gradshim1d2h.bhbi

Iteration Control File
FILEMAME |bbildzh ot

Iteration Steps
Step #1  lowz  windows 14
Step #2 midz  window 15
Step #3  midz4  window: zz

Start Gradient Shimmming I

Show Current Field Profiles I

NOTE: Check that all the parameters are correct.

3. Click on the ‘Setup’ tab and select ‘Automation’

4. Enable the Shimming Method ‘1D2H’ and check that all parameters are the
same as in the Gradient Shimming window

User Guide Version 002

BRUKER BIOSPIN

101 (123)



Gradient Shimming

Figure 8.38.

5.Click on

5 .-
Close Edit
Shimming Method
i aD 1D i 1psel.  {F 1DzH

Current Probe

S mm PABEI TH/D-BE Z-GRD
£820201/0028

Data Set

DISkE USER. Igradshim

FILENAME gradshim1dZh.bbi

Iteration Control File

FILENAME |bbitdzh j
Iteration Steps
Step #1  lowz  windowy 14
Step #2 midz wwindowy 18

Step #3  midz+  window: 22

Store for Automation [

Store for Automation

Only one method is available to use in Automation. In this case 1D Deuterium

Gradient Shimming is assigned for Automation.

6. Click on ‘Close’ in the Shimming for Automation window

7. Click on ‘Exit’ in the Gradient Shimming window

3D RCB Gradient Shimming

8.3

A TH-Tx board or a 2H-lockswitch unit are required to perform 3D RCB gra-
dient shimming

Sample:
2mM Sucrose in 10% D20 / 90% H20
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Parameter optimization

3D RCB Gradient Shimming

8.3.1

1. Click on D and change the following parameters

Figure 8.39.
F’repar’e far 3 new Exper’\ment by cr’eatmg a new data set and
initializing its MR parameters according to the selected experiment type
MNAME \ grad3drch
EXPNO [1
FROCHD 11
DIR D
USER nmrsu
Solvent D20 v
Experiment PROTON -
TITLE ) -
T2]
5
[ or |[ cancel |[ moremro.. ][ Hew |

© 00 N O 0o B~ W DN

P e O o o e =
© O N o o M W N P O

User Guide Version 002

. Click on

. Type getprosol
. Insert the sample
. Turn the spinner off

. Click on ‘? to display the Lock display

. Tune the probe

. Shim for best homogeneity

. In the lock display window click on |
. Type wsh GSHIM

. Click on to overwrite this file

. Type iexpno

. Type rpar gradshimrch3d all

. Type xaua

. Type tf3

. Type tf2

. Type tf1

. Type re 2

BRUKER BIOSPIN

. In the lock display window click on glf and select D20

to close the window

103 (123)



Gradient Shimming

Figure 8.40.

a F e

0/

20. In the main menu, click on [T i

Figure 8.41.

| Procman | AcouPars | Tee | musesrog | Pesa | megre | Sampie | Strucre | Fu

Results of a successful RCB gradient profile experiment are shown in figure
10.41. Note that the image fills much of the box. Parameters which can be

tweaked to improve the image are RG (increase to e.g. 64), PO (increase to e.g.
2.5 usec) and SWH (decrease to e.g. 30000 Hz)
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3D RCB Gradient Shimming

21.Type wpar gradshimrcb3d.bbi all

This parameter file is now specific for the type of probe head used. Other probe
heads could have the extension like.qnp, bbo, etc.

Shim Mapping 8.3.2

1. Type vish GSHIM

Figure 8.42.

.....

A E R AT R R EE TR

2. Count the number of shims displayed and write the number down
3. Type gradshim
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Gradient Shimming

Figure 8.43.

Exit Edit Setup
Shimming Method
& 3D D € 1p5sl, £ 1pz2H
Current Probe

Mo 3D shim map exists for the current probe:
5 mm PABBI 1H/D-BB Z-GRD Z820201/0099.

Create a shim map using Setup->Shim Mapping
Data Set

DIsK UER B

FILENAME gradshimdata
Iteration Control File
FILENAME [defitistep j
lteration Steps

Step#1 shimzz window:, 26

Start Gradient Shimming |

Show Current Field Profiles |

4. Enable Shimming Method ‘3D’

5. In the Data Set section under Disk, type the path where the nmr data are nor-
mally stored

If the gradshim window is open for the first time, the default path for the Disk is ‘u’.
Do not forget to change the path to where the data are normally stored, e.g. for
Windows: C:, D:, or C:\Bruker\TOPSPIN and for LINUX: /opt or /opt/topspin.

6. In the Data Set section under USER use the default name gradshim

To avoid permission problems in using the gradient shimming, it is desired for a
multi user environment to use the USER “gradshim”.

7. Click on the ‘Setup’ tab and select ‘Shim Mapping’
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3D RCB Gradient Shimming

Figure 8.44.

Close Edit Misc

Shim Mapping Method
30 1D € 1Dssl, £ 102H

Current Probe

o 3D shim map exists for the current probe
5 mm PABBI 1H/C-BB Z-GRD Z820201/0099.

Parameter Set
FILENAME [gradshimreb3d. bbi
Data Set
o o USER [aradshim
FILENAME gradshimrch3d.bbi
Echo Times
e ez o5

Shim Group for Mapping
SHIMGROUP [shimar] |

SHIMS z 22 23 74 25 26 )@ )22 y VEYZ2 3oy Wz (0 2-y2) 02-y2)z x3 23 y3 yz3

Start Shim Mapping

8.In the Parameter Set section change the FILENAME to: gradshimrcb3d.bbi

The file name for the parameter set should correspond with the probe head in
use, see previous section 10.2.1 Parameter Optimization, steps 1 through 19.

9. In the Data Set section under Disk, type the path where the nmr data are nor-
mally stored

If the gradshim window is open for the first time, the default path for the Disk is ‘u’.
Do not forget to change the path to where the data are normally stored, e.g. for
Windows: C:, D:, or C:\Bruker\TOPSPIN and for LINUX: /opt or /opt/topspin.
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Gradient Shimming

10. In the Data Set section under USER use the default name gradshim

To avoid permission problems in using the gradient shimming, it is desired for a
multi user environment to use the USER gradshim.

11. In the Shim Group for Mapping section under SHIMGROUP type the Shim
Group name corresponding to the number of shims written down in step 2 (in this
example the Shim Group name is shim20)

The number of shims is dependent on the system and magnet

12. Click on Start Shim Mapping |
Figure 8.45.
# confirm E]|E|[g|
Reference Shims should be stored in the file:
CJBruker ITOPSPIN/expfstaninme lists/bsms ) GSHIM
Cancell
R

13. Click on &k |

Figure 8.46.

W confirm E@]El

The File used For Acquisition is:
D: fdatafgradshim fnmrfgradshim1dib, bbi

14. Click on ﬂl

The Shim Mapping starts now and the control windows are inactive. This task
takes approximately 2-3 hours. On completion of mapping, the Shim Profile win-
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3D RCB Gradient Shimming

dow appears. Only the profiles of the Z-shims mapped will be displayed. There is
no way of observing the profiles of the off-axis shims. Note the number on the y
axis where the functions become dicontenious, approximately +/- 25 in Figure
10.47. This number will define the maximum window size in the iteration control
file.

Figure 8.47.

Shim Profiles for Z Shims

-300¢

-200.0 -100.0 0.0 100.0 2000

o]

13. Click on ﬂl

14. Click on ‘close’ to close the Shim Mapping window

Iteration Control set

up 8.3.3

1. In the Gradshim window Click on the ‘Edit’ tab and select ‘Iteration Control’
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Gradient Shimming

Figure 8.48.

Close

Shim lteration Editor
Shim Groups

lowz - 222 2%
midz-zz2z3
highz - zz2 z32 74 z5
highz6 - 222 z2 24 25 z6
shim12 - 222 23 z4 x 3T 322 yyZ Y22 wy (242
shim18 - Z22 23 74 75 X 3T 322 W YZ Y22 0y WyZ (2242
shim20 - 222 73 74 75 26 x ¥Z 322 Y yZ WZ2 3y 2y Z (32
shim27 - 222 73 74 75 33z x72 x23 3@ Y yZ VT2 yZ3
shim28 - 222 73 74 75 76 % xZ x72 373 7 Y yEyZ2 \2
shim34 - 272 73 74 75 76 ¥ 32 372 323 374 )E5 W YZVE o
< | >

New | Open Savel

FILENAME |defit1d1h

Step #1 |highz size: |26

New Step | Delete Step |

2. Click on Newl

Figure 8.49.
 filesalect
Enter New File Mame
FiIe:Ibestap |
wf
bhildih
bhitdzh ﬁ
defltidih
deflt1dzh
deflt1dsel Cancel |
deflc1step
deflt2step
defltSsten

3. Change the File Name to bbi4dstep

4. Click on ﬂl

5. In the Shim Iteration Editor window enter the following parameters:
Step #1 shim12 size 16

6. Click on  New Stepl

Step #2 shim19 size 20

7. Click on | New Stepl

Step #3 shim20 size 20

8. Click on  New Stepl

Step #4 shim20 size 25
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Figure 8.50.

Close

3D RCB Gradient Shimming

Shim lteration Editor
Shim Groups

lowz - 222

midz-zz2z3

highz - zz2 z32 74 z5

highz6 - 222 z2 24 25 z6

shim12 - 222 23 z4 x 3T 322 yyZ Y22 wy (242

<

New | Open Savel

shim18 - Z22 23 74 75 X 3T 322 W YZ Y22 0y WyZ (2242
shim20 - 222 73 74 75 26 x ¥Z 322 Y yZ WZ2 3y 2y Z (32
shim27 - 222 73 74 75 33z x72 x23 3@ Y yZ VT2 yZ3
shim28 - 222 73 74 75 76 % xZ x72 373 7 Y yEyZ2 \2
shim34 - 272 73 74 75 76 ¥ 32 372 323 374 )E5 W YZVE o

>

FILENAME |bbidstep

Step #1 |shim12 size: |16

Step #2 |5h\rﬂ19 size: lf
Step #3 W SiZze W
Step #4 |sh\m20 Size:

New Step | Delete Step |

The shim group selected depends upon the system. The group selection as
shown in the picture 10.50 is for a BOSS | system with 20 shims. For a Boss Il
system with 28 or 34 shims you may want to use 5 steps for shimming using shim
27 or shim 33 as the last two steps.

9. Click on = Save |

10. Click on ‘close’

Figure 8.51.

adie g |
Exit Edit Setup

Shimming Method
= =D 1D i 1DSel. i 1pzH

Current Probe

S mm PABEI 1HD-BEB Z-GRD
£820201/0099

Data Set

DISkK USER IgradT
FILENaME gradshimrcb2d bbi
Iteration Control File
FILEMAME [bbitstep j
Iteration Steps
Step #1  shimiz  wwindow: 16
Step #2  shimis  wwindow: =0
Step #3  shimzo  window: 20
Step #4  shimzo  wwindow: 25

Start Gradient Shimming

Show Current Field Profiles

11. Click on ‘Exit’ in the Gradient Shimming window
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Gradient Shimming

3D-RCB Gradient Shimming 8.3.4

To a sure that the gradient shimming is working, a solvent suppression experi-
ment such as presaturation should be performed after the gradient shimming, see
Chapter 5 in this manual. The splitting of the anomeric proton peak at 5.3 ppm can
be measured.

1. Typerel
2. Type gradshim
2. Enable the Shimming Method ‘3D’

3. Click on Start Gradient Shimming |

Figure 8.52.

Z-axis Field Maps

-300¢

0.0 05 1.0 1.5 20 25 30

= 14438 == 13 + 14452 A
=2 L9418 == 283 + 9702
=3 1045 <= 987 + 58
oy 3936 == 443 + 2493
oz 96 <= 292 + 389
(x2y2) 19181 <= 200 + 19382
(x2y2)z 3030 <= 170 +-2860
53 5416 == 1393 + 4023
3 16215 == 2951 +- 13265
=
OK

2. Click on ﬁl

3. Close the Gradient Shimming window by selecting the ‘Exit’ tab
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2D Basic
Experiments

2-D gradient COSY 9.1

Sample:
30 mg Brucine in CDCI3

Preparation experiment 9.1.1

1. Run a 1D Proton spectrum, following the instructions in the Step-by-Step Tuto-
rial, Basic Experiments User Guide, 1-D Proton Experiment, 2.2

Figure 9.1.

%

2. Type wrpa 2 on the command line
3. Typere 2

4. Expand the spectrum to display all peaks, leaving ca. 0.5 ppm of baseline on ei-
ther side of the spectrum

NOTE: You may exclude the solvent peak, if it falls outside of the region of inter-
est.
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2D Basic Experiments

Figure 9.2.

_[L_,«_,IU@ |

T g g y T T T T |
] 8 4 2 tepm] |

5. Clickon &, to setthe sweep width and the O1 frequency of the displayed re-
gion

Figure 9.3.
] X

Mew setting of SWY, SFO1 from current region

@ SW = 7.5042 ppm

SWWH = 2252 252 H
01 =1369.80 HZ
SFO1 = 3001313658 MHZ

6. Write down the value of SW, rounding off to the nearest 1/10th of a ppm

7. Write down the value of O1, rounding off to the nearest Hz

8. Click on

9. Type sr and write down the exact value

Setting up the COSY experiment 9.1.2

1. Type rpar COSYGPSW all

2. Turn the spinner off

NOTE: 2-D experiments should be run non spinning

3.Select the ‘AcquPars’ tab by clicking on it
4. Make the following changes:

SW [F2] = value from step 6 (Preparation experiment 10.1.1)
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Acquisition

2-D gradient COSY

SW [F1] = same exact value as SW (F2)
01 [Hz] = value from step 7 (Preparation experiment 10.1.1)
5. Click on f§ | toread in the Prosol parameters
6. Select the ‘ProcPar’ tab by clicking on it
7. Make the following changes:
SR [F2] = value from step 9 (Preparation experiment 10.1.1)
SR [F1] = value from step 9 (Preparation experiment 10.1.1)
8. Select the ‘Title’ tab by clicking on it
9. Make the following changes:
2-D gradient COSY experiment of Brucine
10. Select the ‘Spectrum’ tab by clicking on it

9.1.3

Processing

NOTE: The following steps 1 through 3 are necessary to determine the exact re-
ceiver gain

1. Type pulprog zg on the command line

2. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

3. Type pulprog cosygpqf on the command line

4. Click on P to start the acquisition

9.1.4

1. Type xfb on the command line to process the 2-D data

2. Type sym on the command line to symmetrize the 2-D data
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2D Basic Experiments

L ]
2 F1 [ppm]

%
v Bl
0 g% 0

T v v ' ————
] 8 4 2 F2[ppm]

NOTE To display the higher resolution external projections, follow the steps 3
through 8 below

3. Click the right mouse button inside the F2 projection

Figure 9.5.
Internal Projection
. Baseline At Center
Baseline At Bottom

4. Select ‘External Projection’ by clicking on it

Figure 9.6.

5. Make the following changes:

EXPNO = 1 (Experiment number of the 1-D Preparation experiment)

6. Click on

7. Click the right mouse button inside the F1 projection

8. Repeat steps 3 through 7
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2-D gradient COSY

Spectrum | ProcPars | AcguPars| Tite | PulseProg| Peaks | integrais | Sampie | Structure

| ‘ I IXLI]LAULA__)LM_

L]
[ ]
2 Fi [ppm]

T T T T
M & ] 2 F2ppm)

Plotting 9.1.5
1.Usethe =2 /2 *8 /8 % buttons to adjust for a suitable contour level
2. Click the right mouse button inside the 2-D contour display
Figure 9.8.

Display Properties. ..

Edit Contour Levals. ..

Restore Display Region From Params. F1/2

File Properties...

Square Layout On/off

Files...
3. Select ‘Save Displayed Region To..." by clicking on it
Figure 9.9.

E‘ Save display region to ...
Options
%Sarameters F1/2 (e.g. used by 'restare display’, ...} [dpl]
arameters ABSF1/2 (E g used Dy ‘ahsf, Bpkf‘)

(O Parameters STSRISTSI (used by strip ft)
4. Select ‘Parameters F1/2 [dpl]’ by enabling the radio button
5. Click on
6. Click the right mouse button inside the 2-D contour display
Figure 9.10.

Display Properties...

Edit Contour Levels...

" ave Display Region To...

Restore msplaw_f Regnn From Params. F1/2

File Properties...

Square Layoul On/ofr

Files...
7. Select ‘Edit Contour Levels’ by clicking on it
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2D Basic Experiments
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Figure 9.11.

8. Click on
9. Click on

10. In the main menu click on ‘File’

11. Select ‘Print’ by clicking on it

Figure 9.12.

12. Enable the following options:
Print with layout-start Plot Editor
from Plot Editor Reset Actions
with projections
13. Select LAYOUT = +/2D_hom.xwp

14. Click on
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2-D phase sensitive NOESY experiment
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15. In the Plot Editor’'s main menu, click in ‘File’

16. Select ‘Print’ by clicking on it

2-D phase sensitive NOESY experiment 9.2

Sample:
30 mg Brucine in CDCI3

Preparation experiment 9.2.1

1. Follow the instructions in 10.1.1 Preparation experiment, steps 1 through 9

Setting up the NOESY experiment 9.2.2

1. Type rpar NOESYPHSW all

2. Turn the spinner off

NOTE: 2-D experiments should be run non spinning

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

User Guide Version 002 BRUKER BIOSPIN 119 (123)



2D Basic Experiments

4. Make the following changes:

NS = 8

TD (F1) = 128

SW [F2] = value from step 6 (Preparation experiment 10.1.1)
SW [F1] = same exact value as SW (F2)

O1 [Hz] = value from step 7 (Preparation experiment 10.1.1)

5. Click on [g | toread in the Prosol parameters

6. Click on I1 | to display the pulsprogram parameters
7. Make the following changes:

D1 [s] = 2

D8 [s] 0.7

8. Select the ‘ProcPar’ tab by clicking on it

9. Make the following changes:

SR [F2] = value from step 9 (Preparation experiment 10.1.1)
SR [F1] = value from step 9 (Preparation experiment 10.1.1)
PHCO [degree] (F1)= 90

PHC1 [degree] (F1)= -180

FCOR (F1) = 1

10. Select the ‘Title’ tab by clicking on it
11. Make the following changes:
2-D phase sensitive NOESY experiment of Brucine

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

Acquisition 9.2.3

1. In the main menu click on ‘Spectrometer’, select ‘Adjustment’ and click on
‘Auto-adjust receiver gain’ or type rga

2. Click on [ to start the acquisition

Processing 9.2.4

The standard Bruker parameter sets are optimized to run under complete automa-
tion through the use of AU programs. The name of the AU program is entered in
the acquisition (eda) and processing (edp) parameter lists, as AUNM. To start the
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2-D phase sensitive NOESY experiment

acquisition, the command xaua may be used. For executing the processing AU
program the command xaup may be used.

1. Type edc2
Figure 9.14.

Please specify data séts 2 and 3

nave = | EREIRER expanment

2

B
L.
Pz

2. Enter the EXPNO and PROCNO of the Preparation experiment 10.1.1 into the
first and second column (data set 2 and 3)

3. Click on

4. Type xaup

Figure 9.15.

‘ | ‘ : uju Y .

g 8 4 2 F2[ppm]
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2D Basic Experiments
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