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Processing software:
 http://www.acdlabs.com/resources/freeware/nmr_proc/
Newest manual at:
 http://chemiris.chem.binghamton.edu/staff/schulte/ACDNMR-Manual.doc
This procedure is intended as an alternative to the spectrometer’s native processing capabilities.

A.I
Processing Instructions for 1D NMR data:

1. Start the ACD 1D NMR Processor and open the file you want to process.
If you already see a spectrum, skip the next few steps and go to step 7 (phase correction).
If you have an FID on the screen, go through all steps.
2. Click the Interactive FT button and turn on Preview.
3. 13C only: Click the Window Function button and select “User”, “EM”, and set “LB” to “2”.
4. 1H only:  Double the “Final” number to improve the resolution.

5. Click the Auto Simple or the Auto BL button for an automatic phase correction.
Choose the method that results in the best spectrum.
6. If your data file was recorded on the AM 360/Tecmag system (.tnt extension):
Select: Process – Reverse Spectrum.
This step is not to be performed for any other data type!
7. Phase Correction:
Click the Phase button and adjust Ph1 and Ph2 to manually phase the spectrum.
Or: ignore the box and try the Auto Simple or the Auto BL buttons for automatic phasing.
To finish, click on the green check mark on the left.

8. Zoom Functions:
Right click anywhere in the spectrum to start the zoom mode. 
Use the left mouse button to expand.
Use the mouse wheel to change the size of the peaks.

9. Baseline Correction:
Click on Baseline and select Auto and Result.
If you do not like the result, click the red X on the left and skip the baseline correction.
If the spectrum looks better, click the green check mark on the left.
10. Peak Picking:
Click on Peak Picking and select Auto to let the program choose the peaks. 
By selecting Peak by Peak you can add or remove individual peaks.
To finish, click on the green check mark on the left.
11. Integration:
Click on Integration and select Auto to let the program choose the integrals.
If you don’t like the result, select Clear and then Manual.
Use the mouse to integrate manually. Right-clicks switch between zoom and integration.
Change the Reference field to get meaningful integral values.
To finish, click on the green check mark on the left.
12. Calibration:
Click on Reference and click on the reference peak. Select the correct solvent from the list.
To finish, click on the green check mark on the left.

13. Multiplet Analysis:
Click the Multiplets button and select Auto to let the program find multiplets.
If there are any poorly defined multiplets, select it and click on J-Coupler.
Now you can add peaks, define couplings, specify the type of multiplet, etc.
The Auto Connect button will attempt to find connections based on coupling constants.
You can correct them or add your own connections with Manual Connect.
To finish, click on the green check mark on the left.

14. Multiplet Assignment:
You first need to draw or import a structure  with the buttons at the bottom.


15. Print the report:
First, expand the spectrum to the height and width in which you want to print it.
Click the printer icon in the toolbar or select File – Print – Standard.
Change the values in the Zoom Region fields to accurately define your X limits.
Turn on or off individual features (tables, gridlines, scales,  etc.)
16. Export the report as PDF file:
First, expand the spectrum to the height and width in which you want to print it.
Click the Adobe Acrobat icon in the toolbar.
Change the values in the Zoom Region fields to accurately define your X limits.
Turn on or off individual features (tables, gridlines, scales,  etc.)
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A.II
Processing Instructions for 2D NMR data:
The ACD-NMR program is the best way to print 2D spectra recorded on the AM 360.

However, the ACD NMR program can only read fully processed TECMAG NTNMR data. 
Therefore the 2D data file must first be processed with the Tecmag NTNMR program. 

STEP 1:
Processing 2D spectra with NTNMR:

1. First we have to work up the reference spectra that you have recorded earlier:
Open the proton (and in the case of HETCOR also the carbon) reference spectrum and process them exactly the way you would usually do (proper phasing and calibration is required).

2. Find a proton and a carbon signal that you know well and write down their chemical shifts.
These numbers are needed later to calibrate the 2D spectra.
Save the processed spectrum/spectra by adding “processed” to the original filename.


3. Now you can open the 2-dimensional data file. Only the first trace will be displayed.
If a ppm axis appears instead of a time axis, advance to the last 2D trace and press Ctrl-F.

4. Hold down the Shift key and click on the NDFT button to open the processing dialogue.

5. Under the 1D tab check only: Use 1D settings and Fourier Transform.
6. Under the 2D tab check only: Use 2D settings, Zero Fill, and Fourier Transform.
7. Apodization (you may want to try different settings to optimize your spectra):
For HETCOR use Exponential with LB=5 in dimension 1 and LB=3 in dimension 2.
For a COSY/NOESY in 1D and 2D choose Sin Bell with 30 for SB Shift and 1 for SB Skew.
  Set SB Width equal to the Points1D and Points2D values (listed above the spectrum).
8. Click Do It when all parameters are correct. 

Note: 
When you are processing a HETCOR (HSQC, HMBC) in NTNMR,

open the dashboard and change SW2D to half its original value.
This is not for COSY or NOESY spectra.

9. Select File | Save As and save the processed data with a different filename. 
(Suggestion: add “Processed” to the filename.) Do not overwrite the original data file! 
Should anything go wrong during processing, you can recover by repeating from step 3.
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 Hold down the Shift key and click on the 2D display button.
Select Magnitude and Contours, and select the appropriate aspect ratio: 
 
Square for COSY/NOESY or None for HETCOR. Press Apply.
Select the Color: B/W and adjust the intensities by selecting suitable Start and End levels. 
Try to mazimize your signals and to minimize the noise. Check if all expected signals are there.

11. At this point you should switch to ACD NMR.

STEP 2:
Analyzing 2D spectra with ACDNMR:

You can restart from here any time something goes wrong.

1. Open the fully processed 2D spectrum with ACD-NMR.
2. Change the “From” threshold until you can clearly see your crosspeaks.

3. COSY and NOESY only: (not for HETCOR, HSQC, HMBC!!!)
Try to work without symmetrization first. However, if your spectrum is too noisy, select:
 
 Process – Symmetrize – Apply – Diagonal – Lower Value
4. If the spectra appear inverted horizontally  (f2 axis) or vertically (f1 axis), select:
 
Process – Reverse Spectrum 
and select the direction(s) you want to reverse.

5. Select:
Setup 1D Curves and select Horz. and Spectrum
Pick the appropriate 1D spectrum to use as a projection and scale it appropriately.
Grab a cross peak or diagonal peak and drag it on the corresponding projection peak.
6. Select:
Setup 1D Curves and select Vert. and Spectrum
Pick the appropriate 1D spectrum to use as a projection and scale it appropriately.
7. Click the green check mark when done.

8. Select Reference and click on the cross or diagonal peak you want to use to calibrate.
Move the mouse to find the corresponding peaks in the horizontal and vertical projections.
The status bar will display the chemical shifts at the mouse position in the 1D spectra.
Enter the correct chemical shifts in the New Point F2 (hor.) and F1 (vert.) fields.

9. Click the green check mark when done.

10. Select:
Setup 1D Curves and select Horz. – Spectrum – Load to reload the projection.
11. Select:
Setup 1D Curves and select Vert. – Spectrum – Load to reload the projection.
12. Print the report:
First, expand the spectrum to the height and width in which you want to print it.
Click the printer icon in the toolbar or select File – Print – Standard.
Change the values in the Zoom Region fields to accurately define your X limits.
Turn on or off individual features (tables, gridlines, scales,  etc.)

13. Export the report as PDF file:
First, expand the spectrum to the height and width in which you want to print it.
Click the Adobe Acrobat icon in the toolbar.
Change the values in the Zoom Region fields to accurately define your X,Y limits.
Turn on or off individual features (tables, gridlines, scales,  etc.).
Adjust the coloration scheme (i.e. for HETCOR: dichromatic, both levels black).
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9/27/2010 1:49:56 PM

Acquisition Time (sec) 2.7307 Date 07 Oct 2002 09:27:38

Date Stamp 2002/7/9 16:30:32 | File Name WAm360\am 360 data\Juergen\Cellobiose Octaacetate NOE preparation.tnt
Frequency (MHz) 360.14 Nucleus 1H Number of Transients 64

Original Points Count 16384 Points Count 32768 Solvent DEUTERIUM OXIDE

Spectrum Offset (Hz) 2519.7703

Sweep Width (Hz)

6000.00

1H NMR (360 MHz, DEUTERIUM OXIDE) d ppm 3.67 (ddd, J=9.61, 3.85, 2.29 Hz, 1 H) 3.80 (t, J=9.50 Hz,

1 H) 4.00 (ddd, J=10.80, 4.58, 1.46 Hz, 1 H) 4.05 (dd, J=12.45,2.20 Hz, 1 H) 4.12 (dd, J=11.99, 4.30 Hz, 1 H)
4.41 (dd, J=12.54, 3.94 Hz, 1 H) 4.49 (dd, J=12.50, 2.00 Hz, 1 H) 4.52 (d, J=7.69 Hz, 1 H) 4.96 (t, J=8.10 Hz,
1 H) 5.02 (dd, J=10.25, 3.85 Hz, 1 H) 5.09 (t, J=9.52 Hz, 1 H) 5.16 (t, J=9.16 Hz, 1 H) 5.45 (t, J=9.70 Hz, 1

H) 6.26 (d, J=3.66 Hz, 1 H)
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Chemical Shift (ppm)
No. |Shift1 (Hz)| H's | Type J (Hz) Multiplet1 Connections (Hz)
1 1322.86 1 ddd 9.61, 3.85, 2. MO1 MO02, M06, M04] [1307.49 .. 1338.70]
2 1366.99 1 t 9.50, 9.50 MO02 MO01, M12 [1353.42 .. 1382.26]
3 1441.13 1 ddd10.80, 4.58, 1 MO03 ?, M05, ? [1427.73 .. 1450.40]
4 1459.37 1 dd [12.45,2.20 M04 MO05, MO1 [1450.40 .. 1471.05]
5 1483.68 1 dd  [11.99,4.30 MO05 MO04, M03 [1471.05 .. 1497.75]
6 1586.50 1 dd [12.54, 3.94 MO06 MO07, M0O1 [1570.99 .. 1600.31]
7 1616.29 1 dd [12.50, 2.00 M07 MO8, ? [1605.55 .. 1623.97]
8 1626.65 1 d 7.69 M08 M09 [1618.58 .. 1637.22]
9 1784.67 1 t 8.10, 8.10 M09 M08, ? [1771.03 .. 1796.54]
10 | 1807.38 1 dd |10.25, 3.85 M10 ?, M14 [1796.54 .. 1819.45]
11 1832.16 1 t 9.52, 9.52 M11 M12, M13 [1819.45 .. 1844.85]
12 | 1858.04 1 t 9.16, 9.16 M12 M02, M11 [1845.08 .. 1878.08]
13 | 1961.86 1 t 9.70, 9.70 M13 M11, ? [1930.83 .. 1994.20]
14 | 2253.98 1 d 3.66 M14 M10 [2224.53 .. 2279.85]
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