Fitting NMR peaks for N,N-DMA

Importing the FID file to your local system

Any ftp program may be used to transfer the FID file from the NMR computer. The description below
will take you through the process using Filezilla (a freeware ftp/sftp program).

1. Open Filezilla (if the program is not on your computer, simply Google “filezilla”, and you will find
many download sites. Download and installation should be straightforward).

2. Under the “File” tab, select “Site manager”. A new window should appear:
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If you have not set up a connection to the NMR server, click “new site” and enter a name in the left
hand pane (“nmr” in the example above). Enter bloch.nobel.gac.edu for the host, ftp for the servertype
and normal for the logontype (all as shown above). Enter the username and password you used when
logging onto the NMR to collect the spectrum originally and click “Connect”. Note: if you have already
done this, you can go into the site manager, select the correct site from the left hand pane, and click
“Connect”.



3. The Filezilla window should now contain two separate file trees, one for the system you are on (left)
and a second for the NMR computer (right):

1 1 s — 1 |

[ nor - pchem@bloch.nobel.gac.edu - FileZilla E]@
File Edit View Transfer Server Help

Host: Username: Password: Port: B
Response: 200 Type setbo L A

Command:  PASY

Response: 227 Entering Passive Mods (135,236,97,110,137,45)

Command:  LIST

Response: 150 Binary data connection For fhinjls (138.236.97.12, 14800 {0 bytes).
Response: 226 Binary Transfer complete,

Status: Directory listing successful ™
Local site: ‘ CiiDocuments and Settingstsmiller3iDeskiaph s | Remote site: | Jdatathome/pchem |
=12 smiller3 2@
) jmal = data
#-|.3) Application Data =% home
|53 Cookies # pchem
) Desktop
- 7,¢ Favorites
# | Local Settings
| My Documents
{5 MetHood
153 PrintHood »
Filename  # Filesize | Filetype Last modified Filename Filesize | Filetype Last modified /= Permissions Of™
[= W [
@fid 71,996 File 10j24/2008 1:10:0.. (2 solvegis File: Folder 7/6/z007 dr---— pe| =
EF\IeZiHa.Ink 1,727  Shortcut 9J25/2008 7:46:30 .., |[Zcaffeine File Folder 7lglz007 drvxr-xr-x pc!
@_l]j term.doc 54,272 Microsoft OFfice...  9/2/2008 1:31:31 PM Jdma File Folder 762007 dripxr-xr-x pc
Ejmol.\nk 574  Shartcut 9/5/2008 12:50:47 PM [uto File Folder 7/8/2007 drwxr-xr-x pe
procpar 15,250  File 10f24f2008 1:10:0... |)dma.fid File Folder 5/1/2008 6:55:..,  drwxr-xr-x pc
@PuTTy.Ink 1,594  Shortcut 9/25/2008 7:46:09 .., |[)DMas3Rach.fid File Folder 5/1/2008 6:55:..,  drwxr-xr-x pc
[Z] test.bxt 13,438 Text Document 10j24/2008 1:17:2. ., C)DMA_100,011-16_KBLD fid File Folder 5/1/2008 6:55:...  drwxr-xr-x pe
@text 21 File 10f24f2008 1:10:0,.. |LDMa_100_mkek.fid File Folder : drwxr-xr-x pe
|LJDMa_20,4_11-16_KBLD.fid File Folder drwxr-xr-x pc
(LDMA_20_mkek. fid File Folder drwxr-xr-x pc
CADMA_48.6_11-16_KBLD fid File Folder drvsr-xr-x pc
[CDMA_49.5_11-16_KBLD.fid File Folder drixr-xr-x pc
|[JDMA_65_kristi.Fid File Folder drwxr-xr-x pc
|[)DMa_80.011-16_KBLD.fid File Folder drwxr-xr-x prr
= on eelunl Eid Sile Coldne : Sl |
£ | >
4 files, Total size: 158,872 bytes 21 files and 47 directaties, Total size: 168,784 bytes
Server | Local file Direction | Remote file Size | Priority Status
Queued files | Failed transfers Successful transfers
- Queue: empty LR ]

In the left hand side of the Filezilla window, browse to the folder/location on your computer you wish to
move your NMR files to. Then, in the right hand side of the Filezilla window, browse to the folder on the
NMR computer which contains your data. There should be three files in the folder, named “fid”,
“procpar” and “text”.

4. Under the “Transfer” tab , select “Transfer type > binary”. Next, highlight and drag the three files (fid,
procpar and text) to the selected location on the left hand side of the Filezilla screen. Once the files are
successfully transferred (i.e. they are no longer listed in the “Queued files” area at the bottom), you may
exit Filezilla.



Using MestRe-C to generate data for fitting

1. Open MestRe-C. The basic screen should look like
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2. Click “File > Open...” and browse to the location where you put the fid, procpar and text files.

necessary, set the filetype to “All files”. Select the “fid” file and click “Open”. A non Fourier
transformed plot should appear, which should look something like
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3. To perform a Fourier transform, click the
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button and click on the “Apply along t1” button in the window which pops up. The result should look
something like
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4. Next you will need to phase the spectrum. Clicking on the autophase button
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should result in a spectrum which looks more or less recognizable as an NMR spectrum.
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5. Chances are that the autophase routine will not generate a good baseline (as it didn’t in the figure
above). If this is the case, you may use the manual phasing option by clicking on the
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button. This brings up the interactive phase correction box:
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If you click (and hold) the left mouse button and move it up and down in the yellow space, the baseline
will change; holding down the ctrl key will allow you to make fine adjustments. Adjust the phase (as
needed) until you have an acceptable baseline.
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6. You can now zoom in on the portion of the spectrum you are interested in; when you save your data
later, only the portion of the spectrum being displayed will be written to the data file. First, you may
want to move the spectrum up/down to occupy the window as much as possible. If you move the
cursor over the baseline, you can simply click (and hold) to drag the spectrum up or down. The zoom
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you want to look at the two peaks slightly above 3 ppm in the spectrum above. Changing the baseline

=
icons (or the wheel of a wheel mouse) will allow you to zoom in/out. The magnifying glass

icon " will allow you to select the portion of the x axis which you would like to enlarge. Suppose

and zooming in might yield the spectrum below:
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7. If the spectrum above is sufficient for fitting, you can now export the data; if it is not, you may modify
it as needed. To export the data into a form usable by the data fitting spreadsheet in Excel, click “File >
Export file > ASCII”. In the pop up window, select “Export only real part”, “Export only current displayed
data”, “Include header” and “Include units”. Also select “Hz” in the “Include units” pulldown menu

(since the analysis requires frequencies, not shifts in ppm).
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Click OK, and select a name and location for the data file. At this point, you are done with MestRe-C;
you may want to wait to close it until you are certain that your spectrum is adequate. When you close
MestRe-C, it is recommended that you do not save the changes to the FID file.



Opening the data in Excel and fitting the peaks

1. Open the Excel sheet named “nmr fitting.xls”; the file should be compatible with older versions of
Excel.
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2. Open the ASCII file you saved in MestRe-C. In the first screen of the text import wizard, select
“Delimited” and click “Next”. In the next screen select “Tab” and click “Finish”. You should now have
two columns of data in Excel
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3. The first column (A) contains the frequency data, and the second column (B) contains the intensity
data; copy only the data (starting in cells A8 and B8 in the example above) and past it into “nmr
fitting.xIs” starting in cell A11. If necessary, adjust the limits of the x axis of the plot in “nmr fitting.xls”
so that you can see both peaks.
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4. In “nmr fitting.xls”, copy and paste cell D11 down to the last row containing data in columns A and B.
For example, if your last data points occur in cells A500 and B500, copy cell D11 and paste it into cells
D12 through D500.

5. Enter the approximate frequencies of the two peaks in the plot into cells B1 and B2. In the example
above, good guesses might be 900 s* and 970 s™*. When you do this, a second line (red/brown) should
appear on the graph. This is a plot of the fitting function; keep in mind that it has not yet been fit
properly though, so it might not look very good.
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6. Ensure that the Solver Add-In function is installed. If it is not, search “solver” in the help function in
Excel and follow the installation steps.

7. Highlight cell B5 (to the right of “Error”). Open the solver dialog box and select the following:

Set target cell: SBS5 (can be set by clicking the box with the red arrow and highlighting the cell)

Equal to: Min

By changing cells: $BS1:5BS4
8. Click the “Options” button and make the following changes (as necessary):

Iterations: 1000

Derivatives: Central

Search: Conjugate
Then click “OK”
9. Click “Solve”; it may take a little while, depending on the size of your data set. When it is done, the
“Solver Results” box should open. If the fit is reasonable (look at the graph), select “Keep solver
solution” and click “OK”. If the fit does not look good, you may select “Restore original values” and try
again (but this is unlikely).

10. The best-fit values of v,, vg, K and t will now appear in cells B1 through B4, respectively.
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