Tyl
BRUKER
80

1D and 2D Experiments
Step-by-Step Tutorial

Basic Experiments
User Guide

Version 002



The information in this manual may be altered without notice.

BRUKER BIOSPIN accepts no responsibility for actions taken
as a result of use of this manual. BRUKER BIOSPIN accepts
no liability for any mistakes contained in the manual, leading to
coincidental damage, whether during installation or operation of
the instrument. Unauthorized reproduction of manual contents,
without written permission from the publishers, or translation
into another language, either in full or in part, is forbidden.

This manual was written by
Peter Ziegler
© May 16, 2006: Bruker Biospin Corporation
Billerica, Massachusetts, USA

P/N: B4472
DWG-Nr.: 002



Contents

1

11
1.2
1.3
1.4

2.1
2.2

2.3

2.4

User Guide Version 002

CONtENTS o 3
INTrOdUCTION ooviii e 7
GENEIAL oeii e 7
DiISClaIMEr .o 7
Warnings and NOES .....oouuiiiiiiiie e 8
Contact for Additional Technical Assistance ................c........ 8
1-D Basic Experiments ........ccocooveiiiiiiiiiiiiiiniees 9
Sample preparation ........coccovviiiiiii 9
1-D Proton EXPeriment ......oooveiiiiiieiiiie e 9
SaAMPIE: 9
EXPeriment SEIUP ....ooviiii e 9
ACQUISITION L. 10
PrOCESSING .iitiiiiii e 10
Plotting the 1D Proton SPectra ..........coocevveiieiiiniiinaennnns 12

1-D Carbon EXperiment .........coovveiiiiiiiiiiiee e 13
SaAMPIE: i 13
EXPeriment SEL UP .oovvviviiii e 13
ACQUISITION L.ieeii e 14
ProCESSING coviiiiiii s 14
Plotting the 1D Carbon spectrum ...........ccccovvviviiiiiennnnns 16
DEPT-135 EXPEriMENt ...cviiiiiiiiiii e e 17
SaAMPIE: 17
EXPeriment SEL UP ..o.ieuiiiii e 17
ACUISITION Loiiiiiii e e 18
PrOCESSING .iitiiii e 18

Plotting the 1D Carbon and the DEPT135 spectra on the
same page 19

1-D NOE Difference Experiment ..................coee... 21
INEFOAUCTION L.eiiiiii e e 21
SaAMPIE. 21
Preparation eXperiment .........coocoviiiiiiiiiinii 21
Frequency list SEt UP ...ooeniiviiii e 22

FINe tUNING oovi e 24
Running the experiment ..........c.ooooiiiiiiiii e 25
PrOCESSING oiiiiiiieii e 26

LN (=To | =14 o] o 29
Solvent Suppression Experiments ...................... 31
INEFOAUCTION .iiitiii e 31
BRUKER BIOSPIN 3



Contents

SaAMPIE: e 31
Reference Spectrum ... 31
ACUISITION oo 32
PrOCESSING ..iitiiiii e 32
4.2 Presaturation ..........cooiiiiiiiii 33
Parameter SELUP ..ovvvvii e 33
FiNe tUNING oo 34
ACQUISITION e e 35
ProCeSSING ooiiiiii i 35
4.3 Presaturation with Composite Pulses ..........ccoooiviiiniannnn. 36
Parameter S UP ..o 36
ACQUISITION o 36
PrOCESSING ..iiiiiii e 36
4.4 Solvent suppression with WATERGATE .......ccoccoiviiiiinnnnnn. 37
Parameter SEt UP ......ovviiiiiiii e 37
Fine tUNING oo 37
ACQUISITION e e 39
ProCeSSING ooniiiiii i 39
4.5 Solvent suppression with excitation sculpting .................... 40
Parameter SE UP ...ovviiiiiii e 40
ACQUISITION i 40
ProCeSSING oouiiiiiiii e 41
Fine tUNING oo 41
5 T1 EXPEriMENT oo 43
5.1 INEFOAUCTION L.uiii e 43
SaAMPIE: e 43
Parameter SELUP ..ovvviiiiiii 43
ACQUISITION iueiii e 45
ProCeSSING oouiiiiiiii e 45
Adding a New NucCleus ......ccooiviiiiiiiiii 51
6.1 ODBSErvINg 28Si oouiieiiii e 51
Preparation ........coocoviiiiii i 51
SaAMPIE: i 51
Tuning the probe ... 53
BB-probe with ATM ... 53
BB-probes without ATM ......coooiiiiiii e 55
Determine the 90 deg. pulse length .............coiiinnn. 56

Systems without cortab files and power check turned

off 56

Systems with cortab and power check ................... 60
WINAOWS XP oo 62
7 Homonuclear Decoupling Experiment ................. 65
7.1 (L)oo [0 Lo} £} o N 65
SaAMPIE: i 65
Preparation eXperiment ..........ccoovviiiiiiiiiiiii e 65
Parameter SEL UP ..vvveieiie e 66
ACQUISITION ivii e 67
BRUKER BIOSPIN User Guide Version 002



8.2

8.3

9.2

User Guide Version 002

Contents

PrOCESSING .iitiiiiii e 67
FiNe tUNING oo 68
Plotting the reference and decoupled spectrum on the same
page 69

Gradient SNHIMMING ...cooviiii e 75
1-D Proton gradient shimming ..........ccoccoeiiiiiiiiiiincneen, 75
SaAMPIE: i 75
Parameter optimization ..........c.ccooeiiiiiiiiii e 75
Shim Mapping ..o 79
Shim Groups SELUP ..ovvviiiiiiiiii e 82
Iteration Control St UP ..oeeiieiiiii 84
1D-1H Gradient Shimming ........cc.ccooeiiiiiiiiiieens 85
AULOMALION e 87
1D Deuterium Gradient Shimming ..........ccoooeiiiiniiinneennn. 88
SaAMPIE: i 88
Parameter optimization ...........ccoccooiiiiniiiiniin e, 89
Shim MappPing ..oveeeeeie e 92
Shim Groups SELUP ..ovvviiiiiiiii e 96
Iteration Control SELtUP .ovvviivviiiii 97
1D-2H Gradient Shimming .........c.ccoeeiiiiiiiiciiieen, 100
AULOMALION oui 101
3D RCB Gradient Shimming ........ccccooviiiiiiiiiiiiciieeeeas 102
SaAMPIE: 102
Parameter optimization ..........ccc.ccooviiiiiiiiiii, 103
Shim Mapping ..o 105
[teration Control SEtUP ....ooevvviiiiiiiiiii e, 109
3D-RCB Gradient Shimming ........ccccoovviiiiiiieiiceen, 112
2D Basic EXperiments ......ccccoviiiiiiiiiiiiiiiiieeeen 113
2-D gradient COSY ..o 113
SaAMPIE: 113
Preparation eXperiment ..........ccooeineiiiiiiiiinineeeen, 113
Setting up the COSY experiment ..........ccocevvvvevnvennnnnnn. 114
ACQUISITION L.ieniiice e 115
ProCeSSING covniiii i 115
PlOttiNG .o 117
2-D phase sensitive NOESY experiment ...........c.cceeevveennns 119
SaAMPIE: o 119
Preparation eXperiment ..o 119
Setting up the NOESY experiment ..........ccoocoviiviinnnnnn. 119
ACUISITION Leeiiiiiiie e 120
PrOCESSING .iiviiiii e 120
BRUKER BIOSPIN 5



Contents

6 BRUKER BIOSPIN User Guide Version 002



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 ml or 5 cm

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

® The sample tube should sit tightly inside the spinner
® 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 |j and change the following parameters

User Guide Version 002 BRUKER BIOSPIN 9 (123)



1-D Basic Experiments

Acquisition

Figure 2.1.
...

HAME epenment
ExFH0 1
PROCHC 1
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Expenment PROTON
TITLE

(10 Proton expenmant of Bracing

Prepars for & ntw Experimenl iy Creaiing 3 new 0ats et and
nitialkzing S NMP paramebens S0C0nang o e Selscbed experiment pe

Sobant COCEs

(a4 l Cancel

. Click on

. Insert the sample

. In the lock display window click on I

. Tune the probe

N o g b~ WODN

. Shim for best homogeneity

.Clickon T | to display the Lock disnlay
and select CDCI3

8. In the lock display window click on = to close the window

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

10. Click on d to read in the Prosol parameters

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 > 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.
Bt correction abs___________&
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3. Enable ‘Auto-correct baseline using polynomial’

4. Click on

5. Expand the spectrum (all peaks in display)

6. Click on I

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.

Py
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Are you aure?
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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 @ to save the integration region

Plotting the 1D Proton spectra

2.2.4

12 (123)

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

Figure 2.5.
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2. Enable ‘Print with layout - start Plot Editor (plot)’

3. Select the ‘LAYOUT +/1D_H.xwp’

4. Enable ‘from screen/CY’

5. Click on

BRUKER BIOSPIN
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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.
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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 s to close the window
9. Select the ‘AcquPars’ tab by clicking on it

10. Make the following change
NS = 128

11. Click on H 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 > 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.
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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



Figure 2.9.
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1-D Carbon Experiment

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

9. Click on

Figure 2. 10 1
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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!
11. Clickon ™

Figure 2.11.

User Guide Version 002
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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. Clickon |
Figure 2.12.
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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

16 (123)

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

Figure 2.13.
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2. Enable ‘Print with layout - start Plot Editor (plot)’

3. Select the ‘LAYOUT +/1D_X.xwp’

4. Enable ‘from screen/CY’

5. Click on

BRUKER BIOSPIN
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DEPT-135 Experiment

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

e

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.

... %
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TITLE
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L
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2. Click on

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

4. Mark the following change

NS

= 64

5. Click on : to read in the Prosol parameters
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 P 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.
pomemriee __________________________COM
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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.
M edcr i

PiEaie specly dats ety 2 ang A
WAME = ERpArERATY Eferiment
e —
PROCHD = | 1 3
DR = i‘l -'.-' 7
vEER= @ [

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.

[ porint [Crier] ot ¢
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5. Enable ‘Print with layout - start Plot Editor (plot)’
6. Select the LAYOUT +/1D+1D+pp.xwp’

7. Enable ‘from Plot Editor Reset Actions’

8. Click on

Figure 2.19.
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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.
... 4]

Prepars for & ntw Experimenl iy Creaiing 3 new 0ats et and
nitiakzing S NMP paramebens SCC0nang o e Selscbad experniment pe
HAME [
ExFH0 1
PROCHC 1
i =] -
IBER =4
Sobant D0 o
Expenment
TITLE

NOEDIFF

Pamocaca a

Ok |_ Cancel Help J

2. Click on

3. Insert the sample

P—p
4.Clickon T | to display the Lock display
5. In the lock display window click on ﬁ'u 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 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 > 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 ﬂ,

22 (123) BRUKER BIOSPIN User Guide Version 002



Introduction

Figure 3.2.

P R

B8 uss e Bas w0 (]

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

Figure 3.3.
Defing SM00A01 frequencies
EFOT MM = S00.1 32548
1273 [HI] = 2547 90
o1 o2 03 Cancel
5. Clickon | 2
6. Click on j#**
Figure 3.4.
Hll-:-lmt Arequency bt
Frisguersty b3t
FOILST | | mosdensy

Sort inequency kst

O Siort frequencies in 0e3Cending orer
10 Siort frequencies in ascending orer
() DON' SO0 Arequencies

o || cancet
7. Select ‘FQ1LIST and type a frequency list name (e.g. noedifflist)

8. Enable ‘ Don’t sort frequencies’

9. Click on l 02 ]

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

11. Using the aaeaaa 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 steps11 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

Figure 3.5.
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14. Click on EJ| to save the frequency list

Figure 3.6.

WYIE AR of 11 WSL
10 SEGu parameters 7

15. Click on

Fine tuning 3.1.3

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.
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Introduction

Figure 3.7.
[ T ————— ]
5 e = e m i
Running the experiment 3.1.4

1. Type noediff on the command line

Figure 3.8.
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2. Click on

Figure 3.9.

3. Click on

Figure 3.10.

4. Click on
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1-D NOE Difference Experiment

Processing

Figure 3.11.

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.

DS BLQUESTION & ROYE

rrachuhon pord @ |
Senage Syt 81

3.1.5

26 (123)

1.Start with experiment # 1
2. Type ef
3. Correct the phase very carefully

4. Type multiefp

Figure 3.13.

5. Enter 1 for the first experiment number

6. Click on

BRUKER BIOSPIN
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Introduction

Figure 3.14.

Erd=r rumtey ol spres

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 41,
i

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

Figure 3.15.
f-:ll--il_o,l.-..-.:'. : 1,.
] [' | '|
: th
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12. Click on 4

Figure 3.16.
iylatl b ER . b4
El ']
S |
e |
‘| |
- |

13. Clickon [[]

Figure 3.17.

Seiect the procno of Bhe nesul dataset
noedifesp 2 1 O @

Procno | 3

ETiE
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1-D NOE Difference Experiment

14. Enter 2 for the processing #

15. Click on

16. Clickon ]

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

i
18. Click on +
19. Drag experiment # 1 into the display window or type re 1 in the command line

Figure 3.18.

ot 1t TR
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20. Clickon &

Figure 3.19.
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21. Clickon [M]

Figure 3.20.

Setect the procnd of [he: resull dataset
noeditiep 3 1 C po
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22. Enter 2 for the Procno

23. Click on

24. Clickon
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Introduction

Integration 3.1.6

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

2. Click on I
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.

T I Ly T Ll N W E
B
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8. Clickon &

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.
1’;-:... aar, 1
—4
L [ !

11. Clickon |
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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.
B rew... 5]
PrEpars fof & N Eperment by Cresting & niw dats 151 and
NtEKENg f% NMR parametens S000MmnNG Do the selechad expaniment type
AME SohIUR
ExFH0 1
PROCHO 1
DR :
LEER [=:4
Sobannt D30 -
Exprnment w
TITLE
S0mM Famnose pentahytrate |
[preperation expenment
-
(a4 l Cancel Hidn J

2. Click on

3. Insert the sample

P—p
4.Clickon T | to display the Lock display

5. In the lock display window click on ﬁi and select D20
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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 d 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 > to start the acquisition

4.1.3

32 (123)

1. Process and Phase correct the spectrum
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Presaturation

Figure 4.2.

"

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.
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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.
[ o1 oz 5]
DEnne SPO1ADT Insquencies
EFO [MHz] = 99 AT 105
O3 [Ha] = 1025 20
Lenpl[o2 oz ][ conce

6. Click on

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

8. Make the following changes:

PULPROG = zgpr

TD = 32k

NS = 8

DS = 4

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

Figure 4.5.
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3. click on Nl

Presaturation

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.
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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

Processing

to start the acquisition

4.2.4

1. Process and Phase correct the spectrum

User Guide Version 002
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Solvent Suppression Experiments

Figure 4.7.
T [ |
i |
i (8 - | Ml
Presaturation with Composite Pulses 4.3

Parameter set up

4.3.1

Acquisition

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

4.3.2

Processing

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

2. Click on > to start the acquisition

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

Figure 4.8.
Wemwrren SN
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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 = 32K

NS = 8

DS = 4

3. Click on - 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

Figure 4.9.
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3. click on e

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.
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6. Click on

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

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

1 n i m i n L

11. Click on
12. Click on

Acquisition 4.4.3

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.
.
5| | ‘J
i 0% l"‘h LL__LI"'._-'!.'I'E'I‘l' / IH i
Solvent suppression with excitation sculpting 4.5

Parameter se up 45.1
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 |§ | toread in the Prosol parameters
4. Clickon I | to display the pulsprogram parameters
5. Make the following changes:
D1 [s] = 2
GPZ1[%] = 31
GPZ2[%] = 11
6. Select the ‘ProcPar’ tab by clicking on it
7. Make the following changes:
Sl = 16k
8. Select the ‘Spectrum’ tab by clicking on it
Acquisition 4.5.2

40 (123)

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.
Po——tee______mm
' i e e o e e e :
' [ I"& H
o] L
i I d_ﬁi'~JpJ .
g - : Nk
Fine tuning 4.5.4

User Guide Version 002

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

2. Click on i1 to display the pulsprogram parameters
3. Make the following changes:

P12[us] = 4000
SP1[dB] =

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

calculate using the AU program ‘calcpowlev’

5. Click on > to start the acquisition
6. Process and Phase correct the spectrum

Figure 4.14.
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Solvent Suppression Experiments
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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 5.1.1

1. Click on D and set the following parameters:

Figure 5.1.
B rew... 5]
Prepare for & N Experiment tny Creating & niw 04Ls set and
nitialkzing s MMR parametens Acconing Lo the selscied experiment type
HAME E1iep
ExPHO 1
FROCHO 1
o= s
LSER =4
Sobannt DS -
Esporiment PROTONT1 -
TITLE
T1 experiment of Pamaicacid A
-
oK | l Cancel Help J

2. Click on

3. Insert the sample

A=k
4.Clickon T | to display the Lock display

5. In the lock display window click on 'ﬁ'u 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 d 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.
[ ediist

List type = Variable delay (vd)
Directory =C:ABrukenTOPSPIN1 Siexpistarmnmilistsive

16. Select ‘t1delay’ by clicking on it

click on
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Figure 5.3.

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 P to start the acquisition

Processing 5.1.3
1. Type xf2 on the command line
Figure 5.4.
[ ;-
|!._I ';I
2. Click on ‘Analysis’ and Select ‘T1/T2 Relaxation’ by clicking on it
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T1 Experiment

Figure 5.5.
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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.

) 0 S a0 1 P e D it B
T o e e i e g i e i s ey
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5. Click on I.FD_|

Figure 5.7.

Fid must be extracted From the 2d relaation aata
This Fia shoutd comespand 1o an expenment with the masmum delay time
All further data pregaration will be done in respect o this Fid.

Fiahumeer= [

6. Select Fid Number = 1
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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.

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

Figure 5.9.

Piease BN M SDEOITM (8001 105 WTACH (EEE0N SAHs SO Bf HRTmeT
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) - Cloh e "Tefing regon” ko (s i BgING of e Fiegraton o)
gt
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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.
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15. Click on [¥]

Figure 5.11.

Save Regions To lintrmg’
Save Regions To ‘reg

» Export Regions To Relavation Module
Save & Show List

16. Select ‘Export Region To Relaxation Module’ by clicking on it

P
17. In the Guide window, click on H ] ‘Relaxation Window’

Figure 5.12.
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18. In the Guide window, click on E"’ ‘Fitting Functions’

Figure 5.13.
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Figure 5.14.
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Reration control parameters
[ sewp [ eesmr]

Additionad Parametars

0

20. Click on L&J

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

Figure 5.15.
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22. Click on

Figure 5.16.
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Introduction

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

BRUKER BIOSPIN
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T1 Experiment

Figure 5.17.
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24. In the Guide window, click on ‘Display Report’

Figure 5.18.
Fiming report
Dataset |
Ci/dntaped e St lexps 1/ pdatasl
INTEREITY fir :
T[E)=T[0)+P* axp = T1)
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T[o) = R.97Te=001
" = -1,938eH000
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B ® 3.18de-003
tau PP ietegral AETEnALEY
15,0005 U400 1.5400e400% I.0068e=000
§.000s 400 1.535Te+009 1.8095e+004
4.0008 490 1.4742e+009 1.5804e+004
.000s U400 2.7524e4000 1. T10Te000
1.000s 8.400 2.B37He+008 F.B531e+10T
00 (o U400 =3, J0E1e 000 =8, 14220 +00T
250. 00w 8,400 -7.8097e+008 -1.5363e+008
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50.000m B 490 =1.19%5Ee+009 =1, 433 Te+004
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25. Click on

27. In the Guide window, click on Print/Export

Figure 5.19.

There are thie following Options 10 export (e netasation dsplay:
i) 7o the printer Type Cove

- To a graghics fie: Click File->Export, enter & g. "curve png*

- To the Clipboart. Click Edit-->Cogry.

ok

28. Use the ‘Ctrl’ and the ‘p’ keys to print the data
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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.
Y reew... 4]
Frepars for & ntw experiment y Creaing & new 0ats 18t and
NtiaEng &5 NME pbrameters J000ManNGg b e Seattad apaniment type
HAME SiF9mp
ExFHO 1
PROCND 1
DiE [=
USER Bz
Sobent coc -
Espenment SI0G w
TITLE
Jrrverse gabed 2951 experimert of TMS |
-
ok | Cancet ] | bone info Hetlp J

2. Click on

3. Insert the sample

P—p
4.Clickon T | to display the Lock display
5. In the lock display window click on ﬁi and select CDCI3
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Adding a New Nucleus

6. Shim for best homogeneity

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

9. Click on : to read in the Prosol parameters

Figure 6.2.

Mo prosol parsmeterile 295F | A R

'ﬁ C/BnBenTOPSPIN onfinstr/spactiprosnl3s
& BrurenTOPSPING Sronfinstizpectpros ol e 00
Pleate mbcuts \aomaar o F1'

(igs2

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 SI291G

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.
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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 “*2 putton

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.

Figure 6.5.
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Figure 6.6.
- =%
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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.
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5. Clicking on the coarse matching __ :l button and the use of the
buttons, move the wobble curve on to of the red line (Figure 7.8)

Figure 6.8.
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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.
[om—eien _________________________EE®
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0000 000

4. Type stop on the command line

Determine the 90 deg. pulse length 6.1.3

56 (123)

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-
guency 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. Click on 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. Clickon = to start the acquisition
9. Process and Phase correct the spectrum

10. Expand the signal region at 0 ppm

Figure 6.10.
[

wd - T wi Lee=

11. Clickon %

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

Figure 6.11.

13. Click on
14. Type swh 1000
15. Type td 8k
16. Type si 4k

17. Click on > 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
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Figure 6.12.
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20. Click the right mouse button

Figure 6.13.
Display Properties...

Save Display Region To... b

Resiore Display Reglon Fram Params. F1/2

File Properties...
Files...

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

Figure 6.14.

[ save display region ta- ...
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O Paramisters SIGF 12 (S0 negion) (Used By 'Singty
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@ Parameters F 102 (8.0 used by 'restore dapley’, ) |opl]

[Cox ][ gance

22. Enable ‘Parameters F1/2 [dpl]’

23. Click on

24. Type paropt

Figure 6.15.

Erter parameter i mody

25. Enter p1

26. Click on
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Observing 28Si

Figure 6.16.

Erter infisl parameber value

|
27. Enter 2
28. Click on
Figure 6.17.

Erfer parametir it rament

1

29. Enter 1
30. Click on
Figure 6.18.

Erder @ of Sganments

16|
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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RISK OF ARCING. TO PREVENT ARKING, CHANGE PL1 TO A HIGHER DB
VALUE AND REPEAT STEPS 24 THROUGH 35.

Figure 6.19.

i 1 il "

32. Typere21
33. Type pl and change the value to be a 360 deg. pulse (multiply the value ob-
served in paropt by 4)

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

Change p1l 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-
guency 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.
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2. Click on [ Edit Probe Parameters

3. Select Peak Power Parameters

Figure 6.21.
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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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Figure 6.22.
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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.
coween R

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.

19. Type cp ampl_13C_lampl_29Si_1
20. Type cp amp2_13C_lamp2_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

Click on D and change the following parameters

Figure 7.1.

Prepare iar & new experment In fréaling 3 new dats 12 and

NEEENG B% NME prametent 3000nmng b the selechad expinment type
HAKL FeCEmndiee
ExFH0 1
PROCHC 1
o= [+
USER =43
Sobannt COCES -
Expenment FROHOMDDEC L
TITLE
[Feference spacirum 5

O Cance I Mioing Info Hexlp J

N o 0o~ WD

8.
9.

. Click on

. Insert the sample

. Click on T to display the Lock disnlay

. In the lock display window click on ﬁu and select CDCI3
. Tune the probe

. Shim for best homogeneity

In the lock display window click on s 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:

User Guide Version 002
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Homonuclear Decoupling Experiment

Parameter set up

PULPROG
NS

= zg30
= 8

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

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 >

to start the acquisition

16. Process and Phase correct the spectrum

17. Type abs

Figure 7.2.

i

e

Fisw]

7.1.2
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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 s’

Figure 7.3.

= 270 288

Py o

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.

Defing SFONA1 nsquencies

SR [MHz) = 300130802
D143 [Hr] = O 40

[ll IEE!! |i| Cancel

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.

gh  Tres sween witn uses DECIM = 24
....B SRS O decrsass S such 1t DECE wil De & powss of 7
D @void ATEEfacTs

2. Adjust the sweep width if necessary

3. Click on 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.

[re

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.
[

zT
|
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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 edc?2

3, Specify data set 2 as the decoupled spectrum

Figure 7.8.
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4. Click on

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

[ow |[ comm |

Figure 7.9.

Options
} P prihve wanios |prd)
AEHPYI Wil ERyOUL - MO POl EROT [mot|
F P il EpyOul - (oL Girecty | utopiol]
FEquired parameers
LAYTHIT = af | 0he § D wwp W
it piof lirmata Fill a0t bt
=) froem screen J Y
£ e Pt Edibor Rt Achions
235 saved in Piot Bt

e your GREILE DOMT0o

[ox | | Cancel . l HEHl_J
6. In Options select ‘Print with Layout - start Plot Editor [plot]

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

8. Enable ‘from screen/CY’

9. Click on
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Homonuclear Decoupling Experiment

Figure 7.10.
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10. Click anywhere on the reference spectrum

Figure 7.11.
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11. Click on Edit
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12. Select the ‘Graph’ tab by clicking on it
13. Change the ‘Xmin/Xmax'to 8 / 1

Figure 7.13.

"]

i e | 2 (] ;[ 1 (0
“Frrer /e 15614280808 kel e ]

™ Seabs Bourndng Box ™ D Brom mvoured

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

Figure 7.14.
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15. Disable ‘Show Integral Labels’
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Homonuclear Decoupling Experiment

Figure 7.15.
Iriteain
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16. Click on
17.Clickon | o
18. Click on 1D52D—Editl

Figure 7.16.
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19. Adjust the Y-scaling using the i‘@ or "W buttons

20. Click on

21. Repeat steps 8 through 20 on the decoupled spectrum

Figure 7.17.
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22. Click on ‘File’ and select ‘Save as’
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Figure 7.18.

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 for & N Experiment tny Creating & niw 04Ls set and
nitialkzing s MMR parametens Acconing Lo the selscied experiment type
HAME Grana
ExFHD 1
FROCHO 1
o= L
USER Fmriy
Sodent D20 -
Expenmient w
TITLE
[Lo | Cancel | | mare infa... || Heip J

0 N OO o~ WDN

9.

. Click on

. Insert the sample

. Turn the sninner off

.Clickon T | to display the Lock disnlay

. In the lock display window click on ﬁu and select D20
. Tune the probe

. Shim for best homogeneity

In the lock display window click on = to close the window

10. Type wsh GSHIM

11. Click on to overwrite this file

12. Clickon [ to start the acquisition

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

Figure 8.2.

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.
.r_'n_'_';"-'n.'. e o

sPwr dymser | | B Faretrmy Fymy rs by Bemtiy, Po
¥

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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Figure 8.4.
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1-D Proton gradient shimming

iy

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

Figure 8.5.
[eraiiie—________________EEm
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£

"

iy

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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Gradient Shimming

Figure 8.6.

5o L) -80 (]

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.
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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 gradshimld1h.bbi

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

Shim Mapping 8.1.2

1. Type gradshim

Figure 8.8.
Exit Edit Sstup
Shimming Methed
L & I 105l " poaw
Currant Probe

Mo 10 shirm map exists Bof the cument probs:
5 mm PAEE] THD-B8 Z-GRD 28202010093

Creabe a shim mag usang Setp-=Shim Mapping
Drata Set
o | LA ey
Fapwe gradshirm1d1h
Ieration Comntrol File
Faenare [ M|
eration Steps
Step 1 hehe window %

Start Gradient Shimming I

Show Current Fleld Profiles I

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 Lo 1] € j0ssl. oo
Current Probe

145 101 shim maap axasts fof ha cumant proba:
5 mm PABEI THDLBE ZGRD ZENG0100%9
Farameter Sat
FRENSE [orscstimLalh i |
Data Set

FRENAME gradshinnldh b

Echoe Times
mE me L

Shim Group for Mapping
semaiacne fege

305 772237 5
Start Shim Mapping I

6. Enable Shimming Method ‘1D’
7. In the Parameter Set section change the FILENAME to: gradshim1d1h.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:\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 I
Figure 8.10.
Raferance Shive shaukd b shored in e Fils:
1 fruben fTORSP INep/ s andnim|
@ I:'H-:ali
11. Click on ok |
Figure 8.11.

# confirm |:| @][Z|

The file used For Acquisition is:
[ fdatafgradshimfnmrfgradshim1dib.bbi
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Gradient Shimming

12. Click on ﬂ|

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.
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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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1-D Proton gradient shimming

Figure 8.13. -
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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 EI

Figure 8.14.
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3. Type midz4 in to the GROUP NAME window

4. Write Z, 72, 73 and Z4 in to the Member Shims window by clicking on the cor-
responded shims in the Available Shims window

5. Click on = Save |
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Iteration Control set up 8.1.4

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

Figure 8.15.
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2. Click on New

Figure 8.16.
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3. Change the File Name to bbild1lh

4. Click on ﬂl

5. In the Shim Iteration Editor window enter the following parameters:
Step #1 lowz size 14

6. Click on Newstep |
Step #2 midz4 size 21

7. Click on M

Step #3 midz4 size 21

8. Click on NewStep |

Step #4 highz size 25
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Figure 8.17.
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9. Click on &I

10. Click on ‘close’

Figure 8.18.

Exit Edit Setup

r o 1D  1DSel,  1DzH

Shimming Method

Current Probe

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

Data Set

DISK ID: USER Igradshm
FILENAME graclshim1d1h bhbi

Iteration Control File
FILEMAME [BBiidih Bl

Iteration Steps
Step &1  lows  window: 14
Step #2  midz4 v ndowy: 21
Step #32  midz4 v ndow 21
Step #41  highz  window 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,
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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’

. Start Gradient Shimmin
3. Click on 9 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.
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2. Click on ﬂl

3. Close the Gradient Shimming window by selecting the ‘Exit’ tab
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1-D Proton gradient shimming

Automation 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
3D = 1D  1DSel.  1DzH
Current Probe

S mm PABEB| 1H/D-BE Z-GRD
Z3Z0201/0099

Data Set
psk Jor user [gradshim
FILEMAME gradshim1d1h bhbi
Iteration Control File
FILEMAME [Bbildih j

Iteration Steps

Step #1  lowz  window: 14
Step #2  mid=+  window: 21
Step #2 midz4 i ndones 21
Step #4  highz  windows: ]

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
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Figure 8.21.
8 =]
Close Edit
Shimming Method
3D ~ 1D  1Dsel.  1DEH
Current Probe
5 mm PABE|l 1TH/D-BEE Z-GRD
ZB20201/0099
Data Set
DISK !D: user [gradshim
FILENAME gradshim1d1h . bbi
Iteration Control File
FILENAME [Bbitdih £
Iteration Steps
Step #£1  lows  window: 14
Step #2  midze window: z1
Step #23  midze  window: z1
Step #4  highz  window: 25
Store for Automation I I
. Store for Automation I
5.Click on

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

88 (123) BRUKER BIOSPIN User Guide Version 002



1D Deuterium Gradient Shimming

Parameter optimization 8.2.1

1. Click on D and change the following parameters

Figure 8.22.
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. Click on

. Type getprosol
. Insert the sample
. Turn the sninner off
T
. Click on to display the Lock disnlay
. In the lock display window click on ®  and select Acetone

. Tune the probe

© 00 N O 0o b~ WD

. Shim for best homogeneity

10. In the lock display window click on = to close the window
11. Type wsh GSHIM

12. Click on to overwrite this file

13. Type iexpno
14. Type rpar gradshim1d2h all
15. Select the ‘AcquPars’ tab by clicking on it
16. Change the following parameter:
O1P [ppm] = 2.03

User Guide Version 002 BRUKER BIOSPIN 89 (123)



Gradient Shimming

17. Click on 1 | to display the pulsprogram parameters

The default parameter set gradshiml1d2h 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:

D 512 512
NS 64 64
DS 4 4
SWH 9980 9980
RG 256 256
D1 0.05 0.05
P1 100 100
PL1 -6 6
GPZz1 6 6
GPZz2 -10 -10

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

20. Click on > to start the acquisition
21. Type fmc (fourier transform, magnitude calculation)
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1D Deuterium Gradient Shimming

Figure 8.23.
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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.
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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.
Exit Edit Sstup
Shimming Methed
L I 105l & poaw
Currant Probe

Mo 1002H shim map exdsts for the curent probe:
5 mm PAEE] THD-B8 Z-GRD 28202010099

Creabe a shim mag usang Setp-=Shim Mapping
Drata Set

o B LA ey
FROWAL griacshinm 1d2h

Ieration Comntrol File
Fuenare [ M|

eration Steps
Step 81 mee window =

Start Gradient Shimming I

Show Current Fleld Profiles I

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.
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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.
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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.
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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 I
Figure 8.27.
Referance Shine shoukd B stoeed in the Fils:
1 fruben fTOR SR INfeapfstandnm,
@ I:'H-:ali
11. Click on ok
Figure 8.28.

 confirm |:_|r§] [z|

The File used For Acquisition is:
[ jdatajgradshim/nmrfgradshim1dih, bbi
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1D Deuterium Gradient Shimming

12. Click on El

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.
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13. Click on ﬂl

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. -
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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.
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3. Type midz4 in to the GROUP NAME window

4. Write Z, 72, 73 and Z4 in to the Member Shims window by clicking on the cor-
responded shims in the Available Shims window

5. Click on ﬂl

Iteration Control set up 8.2.4

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

Figure 8.32.
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2. Click on Newl
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Gradient Shimming

Figure 8.33.

3. Change the File Name to bbild2h

4. Click on ﬁl

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

Step #1 lowz size 14
6. Click on Newstep |
Step #2 midz size 18
7. Click on Newstep |
Step #3 midz4 size 22
Figure 8.34.
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8. Click on ﬂl

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

Figure 8.35.

Exit Edit Setup

Shimming Method
3D D " 1Dsel, = 1DzH

Current Probe

S mm PABEI 1H/D-BE Z-GRD
Z320201/0099

Data Set

DISK USER Igradshlm

FILENaME gradshim1dZh.bhbi
Iteration Control File
FILEMNAME [bbildzh ﬂ

Iteration Steps

Step #1  lowz  window: 14
Step #2  midz  wincow 15
Step #3  midz4  windons zz

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’

. Start Gradient Shimmin I
1. Click on J

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.
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2. Click on ﬂl
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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

Figure 8.37.

Shimming Method ‘1D2H’

Exit Edit Setup

Shimming Method
3D D " 1Dsel, = 1DzH

Current Probe

S mm PABEI 1H/D-BE Z-GRD
Z320201/0099

Data Set

DISK USER Igradshlm

FILENaME gradshim1dZh.bhbi

Iteration Control File

FILEMNAME [bbildzh ﬂ

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

Start Gradient Shimming

Show Current Field Profiles

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
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Gradient Shimming

Figure 8.38.
E [
Close Edit
Shimming Method
3D 1D " 1DSel. = 1DzH
Current Probe
5 mm PABEI| 1H/D-BE Z-GRD
Z820201/0029
Data Set
DISK ISER Igradshlm
FILENAME gradshim1d2h bhbi
Iteration Control File
FILEMAME |bbildzh j
Iteration Steps
Step #1  lowz  window: 14
Step #2 midz  window: 13
Step #2  mide4  windows 22
Store for Automation [
. Store for Automation I
5.Click on

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

102 (123) BRUKER BIOSPIN User Guide Version 002



3D RCB Gradient Shimming

Parameter optimization

8.3.1

1.

Click on D and change the following parameters

Figure 8.39.
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10
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12.
13.

14.
15.
16.
17.
18.
19.
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B rew... 5]
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Eperiment PROTON -
TITLE

£Y

[ Ok .I. Cancel ]: Wiare Info .I. Help J

. Click on

. Type getprosol
. Insert the sample
. Turn the sninner off
T
. Click on to display the Lock disnlay
. In the lock display window click on ®  and select D20
. Tune the probe

. Shim for best homogeneity

. In the lock display window click on = to close the window
. Type wsh GSHIM

Click on to overwrite this file

Type iexpno

Type rpar gradshimrcb3d all
Type xaua

Type tf3

Type tf2

Type tf1

Typere 2

BRUKER BIOSPIN
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Gradient Shimming

Figure 8.40.
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20. In the main menu, clickon i

Figure 8.41.
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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)

BRUKER BIOSPIN
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21.Type wpar gradshimrchb3d.bbi all

3D RCB Gradient Shimming

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.

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 Sstup
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Show Current Fleld Profiles I

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’

User Guide Version 002
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3D RCB Gradient Shimming

Figure 8.44.
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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 B I
Figure 8.45.
Fefarance Shirre shauld B shored in the fils:
1 firuken TOR SN epfstandnms,
@ Coarund
13. Click on ﬂl
Figure 8.46.

# confirm |:|E] E'

The file used fFor Acquisition is:
D fdata/gradshim/nmr fgradshim 1 d1h. bbi

14. Click on ﬂ

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.
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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 ‘lteration Control’
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Figure 8.48.
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Figure 8.49.
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3. Change the File Name to bbidstep

4. Click on ﬂl

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

Step #1 shim12 size 16
6. Click on _NewStep |

Step #2 shim19 size 20

7. Click on M

Step #3 shim20 size 20

8. Click on M

Step #4 shim20 size 25
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3D RCB Gradient Shimming

Figure 8.50.
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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 |
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 ﬂl

10. Click on ‘close’

Figure 8.51.
adie ) |
Exit Edit Setup
Shimming Method
i Sp L 1o  1Dsel i 1DEH

Current Probe
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Data Set

DISK LISER Igradshim

FILENAME gradshimrcb2d . bhbi
Iteration Control File
FILEMAME [bbidstep *
Iteration Steps

Step #71  shimiz  windows 16
Step #2  shimie  windows: z0
Step #32  shimzo  window: zo
Step #4  shimzo  window 25

Start Gradient Shimming I

Show Current Field Profiles I

11. Click on ‘Exit’ in the Gradient Shimming window
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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 I
Figure 8.52.
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2. Click on ﬂl

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.

wn [re

1 l i M

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.
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5.Clickon %, tosetthe sweep width and the O1 frequency of the displayed re-
gion

Figure 9.3.
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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. Clickon [g | to read 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. Clickon M 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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Figure 9.4.

T
;

F2ippm) |

2 F1 [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.

,‘External Projection ...

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 =

6. Click on

7. Click the right mouse button inside the F1 projection

8. Repeat steps 3 through 7

BRUKER BIOSPIN

1 (Experiment number of the 1-D Preparation experiment)
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2-D gradient COSY

Figure 9.7.
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Plotting 9.1.5

S I I . .
1. Use the i / buttons to adjust for a suitable contour level

2. Click the right mouse button inside the 2-D contour display

Figure 9.8.

Display Fropesies,..
[Edil Contour Levels...

Forsliore Cispiay Reghon From Params, FL1Z
[Filw Propecin...

Equare Layoul CndCiT
Files

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

Figure 9.9.

oy
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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.
Ditplary Properies..

Emwn

Fustere Display Megon Fram Params, F L3
Filn Properies..

Square Layoad Gl

Files

7. Select ‘Edit Contour Levels’ by clicking on it
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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

BRUKER BIOSPIN
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Figure 9.13.
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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
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Acquisition

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)

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

5. Clickon [§ | toread in the Prosol parameters

6. Clickon | I'L | 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

9.2.3

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

9.2.4

120 (123)

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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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.

Fieait 5000y 00 weln 3 a3

[ ][ gamem |

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.
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Notes:
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