
 1 

Basic NMR data collection on the 400 MHz YSU NMRs 
Matthias Zeller, Youngstown State University Department of Chemistry (mzeller@cc.ysu.edu) 

 

Two NMRs with slightly different setups are available:  
 

 

A new Bruker Avance 400 instrument 

with an Ultrashield magnet, robotic 

sample changer and variable temperature 

accessories and a Triple resonance probe 

optimized for 13C observation with 

simultaneous 1H and 19F decoupling. 

 

Use this instrument for all direct 

detection of 13C, 19F and 31P experiments 

and for variable temperature 

measurements 

 

and a  

 

Bruker Avance 400 spectrometer with a 

refurbished magnet with a multinuclear 

broadband inverse probe for indirect 

detection of less sensitive nuclei and 

multidimensional NMR data collection.  

 

Use this NMR for all 2D experiments 

such as COSY, NOESY, HSQC, 

HMBC, etc 
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Basic NMR data collection on the YSU Inverse Probe 

NMR 

 

A) Basic 1D Experiments 

 

·  Login into XP on the computer of the inverse probe NMR (right side of the NMR lab) 

·  Open Topspin 

 

·  Go to Spectrometer, sample, then 

eject: 

 

Replace sample with yours, Go to Spectrometer, sample, then insert 

 

·  Go to Spectrometer, then Data 

Acquisition Flowchart. 

 

  

 

 

 

 

 

The Flowchart window will open:    
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·  In the Flowchart, click on New Experiment, the new experiment window will open, 

enter all the values: 

 

 

 

 

 

 

 

 

 

 

The path for your experiment should be 

C:\Bruker\TOPSPIN. The program will 

display your data under 

C:\Bruker\TOPSPIN\YourUserName\... 

in the Topspin explorer. In the windows 

explorer the data are stored under 

C:\Bruker\TOPSPIN\data\YourUserNam

e\nmr\...  

 

Set the Experiment Directories to 

C:\Bruker\TOPSPIN/exp/stan/nmr/par 

 

In Experiment select: 

- Proton for 1H NMR 

- C13CPD for 13C NMR (H decoupled) 

- C13DEPT 135 for 13C Dept NMR 

- P31CPD for 31P NMR (H decoupled) 

- P31 for 31P NMR (not H decoupled) 

 etc
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·  Click on  to display the black lock window: 

 

 

Click on Lock in the Flowchart to lock, 

select your deuterated solvent and wait 

for lock to finish. It should display a 

horizontal line in the upper half of the 

window when done. 

 

 

·  Skip the Temperature adjustment (the refurbished NMR has no variable temperature 

capabilities) 

 

·  Click on Match/Tune in the 

Flowchart, select automatic, 

wait for it to finish.  
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You might hear gears moving, 

this is normal. Tune and Match 

might take several minutes 

depending on the settings for 

the previous sample. When 

finished, the main window 

should look like this: 

 

 

 

 

·  Click on Sample Rotation in 

the Flowchart, then Start 

Rotation 
 

 

·  Click on Shim in the Flowchart, select 

Topshim. A new window will pop up. 
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·  Click OK, the Topshim window will 

pop up.  

 

 

 

 

·  Click Start and wait for Shim to finish. 

Click on Report to inspect the results, 

look for "completed successfully" 

 

Close the Topshim Window 
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·  Click on Acquisition 

Parameters in the Flowchart 

 

 

 

 

 

 

·  Click on Prosol Pars. in the Flowchart 

 

·  Click on Receiver Gain in 

Flowchart, select automatic 

 

 

 

·  Click on Go in the 

Flowchart, then click on 

Acqu in the main window to 

watch the process (see right 

upper corner for status), wait 

for the data collection to 

finish  
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·  Click on Processing (in the main menu, not the Flowchart), then Fourier Transform ftf, 

select Standard Fourier transform 

 

 

 

 

 

·  Click on Processing, then Phase Correction, select Automatic phasing 
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·  Save you data, copy them on your USB drive and make space for the next user 

 

·  On a different computer, analyze your data: 

 

·  Expand the reference peak (TMS or solvent) by clicking on one side and dragging over 

it. Click on Analysis, then Axis Calibration 
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·  Click on Analysis, then Integration, select manual integration. Drag over each peak you 

want to integrate. 
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To set a reference integral right click on the integral and then Calibrate Current Signal 

and set it to the desired number of e.g. hydrogen atoms 

 

·  Perform other Analysis tasks as desired 

 

·  Print your data, use print/layout  
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This will open the plot editor. Print to either pdf or a physical printer 
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B) Cosy data collection: 

 

·  Run a normal 1H NMR before you run any 2D measurement (see previous chapter) 

 

·  Expand the area with signals in the 1H spectrum, then click on the symbol  to 

define the new sweep width.  

 

·  The following window will come up: 

 

Write down the values for SW and O1, close the window 

 

·  Type sr in the command line, write down the exact value 

 

·  Immediately after the steps described click on New Experiment in the Flowchart. Leave 

the experiment name the same but increase the experiment number to 2 (or any other 

number you like). Select in the experiment type COSYGPSW for a standard COSY 

experiment. Select COSYGPPDFPHSW for a Double-Quantum Filtered (DQF) COSY 

(i.e. a phase sensitive Cosy with higher sensitivity, higher cross peak vs ridge intensity 

and elimination of large uncoupled peaks (e.g. solvent), but it takes about 10 to 20 times 

longer to achieve the same resolution as a normal COSY) 

 

 

·  In the command line type sw and enter the value from the 1D experiment into the F1 

and F2 fields.  

 

·  Type o1 in the command line and enter the value from the 1D experiment 
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·  If the 1H spectrum was measured immediately before the Cosy spectrum no locking, 

tuning and matching or shimming is necessary. Continue with sample rotation:  

 

·  Click on Sample Rotation in the Flowchart. Switch off the rotation 

 

·  Click on Acquisition Parameters in the Flowchart. Usually no parameters need to be 

changed.  

 

·  Click on Prosol Pars. in the Flowchart 

 

·  Click on Receiver Gain in Flowchart, select automatic 

 

·  Start the acquisition 

 

 

 

·  When the data collection is completed type sr in the command line and enter the value 

from the 1D experiment in the F2 and F1 fields. 

 

·  Type xfb in the command line for a Fourier transform of both dimensions 
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·  Type abs2 in the command line for a baseline correction in the f2 dimension 

 

·  Type abs1 in the command line for a baseline correction in the f1 dimension  

 

·  Type sym to symmetrize the 2D spectrum 

 

 

 

·  To use the external 1H spectrum on the axis projections right click in the projection 

spectrum region, choose External projection and select the desired file 
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·  Plot the spectrum 
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C) 1H-13C HSQC/HMQC/HMBC data collection 

 

·  Run a normal 1H NMR before you run any 2D measurement (see first chapter) 

·  Expand the area with signals in the 1H spectrum, then click on the symbol  to 

define the new sweep width.  

 

·  The following window will come up: 

 

Write down the values for SW (sweep width) and O1 (center of spectrum), close the 

window 

 

·  Either acquire a 13C spectrum and obtain SW (sweep width) and O value (center of 

spectrum) as described above, or estimate the optimized 13C spectral window.  

-If you collect a 13C spectrum repeat the above steps for 13C  

-If you estimate the 13C and SW and O values, consider only 13C resonances that 

have directly bonded protons.  

 

·  Immediately after the steps described above click on New Experiment in the Flowchart. 

Leave the experiment name the same but increase the experiment number to 2 (or any 

other number you like). Select in the experiment type HSQCGP or HSQCEDETQP for a 

standard HSQC experiment. Select HMQC for a standard HMQC and HMBCGPLPND 

for a standard HMBC experiment. 

 

·  In the command line type sw and enter the value from the 1H experiment into the F2 

field and the 13C value in the F1 field.  

 

·  Type o1 in the command line and enter the value from the 1H experiment 

 

·  Type o2 in the command line and enter the value (in Hz) for 13C
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·  Click on Match/Tune in the Flowchart, select automatic, wait for it to finish.  

The program with optimize the Match and Tune rods for 1H and 13C.  

 

·  If another spectrum was measured for the same sample immediately before the 

Correlation spectrum no shimming is usually necessary. Continue with sample rotation:  

 

·  Click on Sample Rotation in the Flowchart. Switch off the rotation 

 

·  Click on Acquisition Parameters in the Flowchart. Usually no parameters need to be 

changed.  

 

·  Click on Prosol Pars. in the Flowchart 

 

·  Click on Receiver Gain in Flowchart, select automatic 

 

·  Start the acquisition 

 

·  When the data collection is completed type sr in the command line and enter the value 

from the 1D experiment in the F2 field. 

 

·  Type xfb in the command line for a Fourier transform of both dimensions 

 

·  Type abs2 in the command line for a baseline correction in the f2 dimension 

 

·  Type abs1 in the command line for a baseline correction in the f1 dimension  

 

·  To use the external 1H spectrum on the axis projections right click in the projection 

spectrum region, choose External projection and select the desired file 

 

·  Plot the spectrum 
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D) 1H-31P HMBC data collection: 

 

·  Run normal 1H NMRs (see first chapter) 

·  Expand the area with signals in the 1H spectrum, then click on the symbol  to 

define the new sweep width. Write down the values for SW (sweep width) and O1 (center 

of spectrum), close the window 

 

·  Increase the experiment number, run a normal 31P spectrum and repeat the above for 

the phosphorous spectrum  

 

·  Again increase the experiment number. Select in the experiment type HMBCGPnd. 

Open the parameter and check that the pulse program used is hmbcgpndqf.  

 

·  Change the decoupler nucleus using adasp (set NUC2 = 31P).  

 

·  Click on Match/Tune in the Flowchart, select automatic, wait for it to finish. The 

program with optimize the Match and Tune rods for 1H and 31P.  

 

·  Click on get Get Prosol to update the pulses and power levels for the probehead used.  

 

·  In the Parameter window click on A to display all parameters. Check the following 

parameters and change them if necessary: 

Under Power/Gradient: 

 gpz1 (gpnam1=SINE.100): set to 12.34% 

 gpz2 (gpnam2=SINE.100): set to 12.34% 

 gpz3 (gpnam3=SINE.100): set to 10% 

Under Durations/P 

 gradient duration (p16): set to 1000 

Under Durations/D: 
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 Recovery Delay (d16): set to 0.0002 

 

·  In the command line type sw and enter the value from the 1H experiment into the F2 

field and the 31P value in the F1 field.  

 

·  Type o1 in the command line and enter the value from the 1H experiment 

 

·  Type o2 in the command line and enter the value (in Hz) for 31P 

 

·  You can also change the time domains for both dimensions: type td, enter the desired 

value for the 1H/F2 dimension (usually 1000 to 2000) in the td2 field, and the value for 

31P/F1 in the td1 field (usually 64w-256w).  

 

·  Click on Sample Rotation in the Flowchart. Switch the rotation to 20Hz 

 

·  Click on Sample Rotation in the Flowchart. Switch off the rotation 

 

·  set ns and ds in the parameter window (minimum required is ns 2 and ds 16) to fit your 

sample concentration.  

 

·  Click on Receiver Gain in Flowchart, select automatic 

 

·  Start the acquisition 

 

·  Proceed as described for HMQC 
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Basic NMR data collection on the YSU Direct Detection 

Probe NMR 

 

Use this instrument for all direct detection of 13C, 19F and 31P experiments and for 

variable temperature measurements. 

The Bruker Avance 400 Ultrashield NMR (left side of NMR lab) is set up with a robotic 

sample changer that allows setup and queuing of samples for later or overnight data 

collection. The sample changer is controlled via the program ICON-NMR. Topspin itself 

cannot directly control the sample changer.  

There is one Windows and Topspin login set up for all users (the "NMR" login). This 

facilitates to keep information about sample positions in the sample handler carousel, 

about previously ran datasets and jobs in the queue. NEVER LOG OFF from TOPSPIN 

or Windows. If you experience difficulties please contact Drs Zeller or Hunter or Mr 

Hoff.  

Independent (non-class) users HAVE TO be familiar with the usage of the Inverse 

Detection NMR and the use of TOPSPIN before they can get a login for the direct 

detection NMR and ICON-NMR 

If ICON NMR is already running proceed with logging on ("Identify User" below). If 

only Topspin is running select Spectrometer, ICON-NMR, then Automation:  
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The following screen will come up: 

 

 

 

Select Automation, the ICON-NMR software will start.  

 

 

ICON NMR will lock after one hour of 

idle time and display the following 

message: 

  

 

 

 

 

 

 

 

 

 

 

To unlock or log onto ICON NMR click 

the  button and then select your 

name in the "Identify User" window that 

will come up. Log on using your ICON 

NMR password: 
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The main ICON NMR window will open. In the lower half it will display the experiments 

run since the last log-off. In the upper half it will display the experiments already queued.  

 

Place your sample and holder in the sample position of your choice on the instrument. 

High numbers are on the outside of the carousel, low numbers on the inside.  

  

In ICON NMR right click on your sample position number and select ADD from the pop-

up menu: 
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Fill in the values as shown below. The entry for the sample "No." will be added 

automatically. Do not change this value. To change the number of scans for a 1D 

experiment or the number of transients in a 2D measurement select  as shown below:  

 

 

 

Set your experiment for day or night ( button) and set the priority of your sample ( 

button).  

 

Add other experiments for the same sample tubes via a right mouse click and ADD:  
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Other parameters can be changed via the TOPSPIN. In the ICON NMR menu select 

Parameters, Edit all Acquisition Parameters:  

 

 

 

 

This will open an copy of the Topspin window for your sample. Edit your parameters as 

desired and go back to ICON-NMR using the  button.  
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Select your experiment(s) and click on the submit button  to queue your 

sample(s).  

 

Depending on the number of samples already queued, your priority and your selection of 

night or day data collection the instrument will collect your data either immediately or at 

a later point in time. It will automatically perform all task needed to collect the whole 

spectrum and will also do some of the data analysis. The sequence is:  

Logging on deuterium, selecting the specified pulse frequence, tuning and matching the 

sample, setting of the spinner frequency, reading and setting of parameters and probe 

parameters, setting of the gain, data collection, Fourier transformation, phase and 

background corrections, picking of prominent peaks and integration.  

 

Finished samples are also listed in the lower half of the ICON-NMR display. You can 

open it in Topspin by double clicking on your sample. This is for quick inspection only, 

please do not block the instrument computer. Please transfer your data to another 

computer running a copy of Topspin for further data processing.   

 

Users can also specify in their ICON-NMR login if they want to have the printout or all 

the data sent to them via e-mail (either as a pdf file or a zipped folder).  
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T1 Relaxation time measurements 
 
The method described in the Bruker manual using TopSpin does not work (the data 
workup fails). Use the method embedded in ICON NMR instead.  
 
Set up a normal 1H experiment in ICON NMR and run and process it.  
Immediately after (do not eject the sample) set up the T1 measurement using the same 
experiment name.  
 
Select "N ProtonT1" as the experiment 
 
Submit the experiment and wait until it is completely finished.  
 
Double click on the finished experiment in ICON NMR to open it in TopSpin.  
 
Under Analysis select T1/T2 Relaxation 
 
The NMR Relaxation Guide will open. Click Relaxation Window, a curve displaying the 
measured relaxation times will open.  
 
Click Fitting Function. Close the pop-up window. In the relaxation parameters window 
make sure that the "FID for phase determination" is "1".  
Under Function Type select what you want to fit (uxnmrt1 for T1). 
 
Click Apply, then OK 
 
In the main window click the red double arrow to start processing the fit.  
 
Click Display Report, print out the result to pdf or paper. 
 
The process for T2 is basically identical (select uxnmrt2 for T2).   
 
Inspect the report. Pick the highest T1 time of a peak of decent intensity that belongs to 
the compound of interest (not the solvent peak or impurities, not very small and noisy 
peaks). Multiply this peak by 5.  
 
When setting up an experiment (e.g. a Cosy or Noesy) where you want to make use of the 
measured values you should replace the first delay parameter by the T1 value measured 
multiplied by a factor of five. To do so set up you experiment. Then open the acquisition 
parameter window in Topspin (use the edit all parameters function in ICON NMR to 
access the TopSpin window). Under Durations select Delays, click on Edit and change 
the D1 value to the new value (in [s]) 
 
  
 


