Magnitude COSY the Bruker

What kind of COSY experiment?

There are three types of COSY experiments implemented: Magnitude COSY, DQF-COSY, and
E.COSY. Magnitude COSY is the easiest and will be sufficient for 99% of your problems. It
provides structureless (meaning no fine structure), low-resolution cross peaks between protons
that are coupled. It tells you what is coupled to what. DQF-COSY is higher resolution and, for
simple spin-coupling systems, can give the magnitude of H-H coupling constants, Jun . E.COSY
simplifies the complex structure of cross peaks and allows easy determination of Juyy . The
disadvantage of DQF-COSY is reduced signal-to-noise (2x), increased processing complexity,
and increased minimum experiment time. E.COSY is further reduced in sensitivity (another 2-
3x).

Magnitude COSY

There are two NMR methods for obtaining a magnitude COSY spectrum: normal (rf phase
cycled) and gradient. The gradient version is preferred when signal-to-noise is not a problem
because it is extremely fast. The gradient version also suffers from less #; noise ¢ noise are
the bands of vertical noise always present in 2D spectra. For 1 mg/ml or even less, an entire
COSY spectrum, using gradients, can be acquired in as little as 5 minutes because only 1 scan
per ¢ increment is required. If sensitivity is an issue, use the normal version. We will only
discuss gradient version in this manual.

1. Do not spin the sample. Lock, shim and take a normal 1D spectrum. Determine the
spectral region to be used for the COSY - values of sw and olp. The spectral width
should not be smaller than about Sppm. There is no folding in the acquisition dimension.

2. Note the file name of the 1D spectra taken above you may wish to use it as the
projection for the 2D plot. Type edc to change the filename, if desired.

3. For a gradient COSY, type “rpar cosygs”.
4. The parameters below must be set. The F2 dimension refers to the acquisition dimension

and F1 refers to the other (evolution) dimension. Type “eda” to bring up the acquisition
parameter editor.

olp: center of spectrum.

sw for F2: spectral width.

sw for F1: equal to value for F2.

td for F2: number of of points in F2 dimension (multiple of 2")
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10.

11.

td for F1: number of points in FI dimension (number of FID's) (very
important)

fidres: digital resolution. Should be about 3 Hz/pt in F2 and 4 times
greater in F1. Fidres is given by the ratio sw/td. Set the values of td
in F1 and F2 accordingly.

ns: number of scans, for gradient version, ns = 1 or more.

The time required for a COSY spectrum depends on sw and ns (and td in F1). Minimize
these. Type “expt” to determine the time required for the experiment.

Type “zg” to acquire data. To transform the data, type “xfb”. You may transform the
data before the acquisition is finished (don’t forget to retransform after the experiment is
finished). Type “abs2” and then “abs1” for automatic baseline correction if necessary.

To make expansions, click the left mouse on the button that looks like a box. Place the
cursor at one edge of the region to be expanded, click the left mouse, and drag to the
other edge of the desired region. Click the right mouse to activate the expansion. Click on
all to return to the full spectrum.

There are two ways to calibrate the chemical shift scale. The first method is to click on
calibrate and set the cross-hairs on peak for which you know the shift in both dimensions
(a diagonal peak is easiest for COSY spectra), click the middle mouse button, and enter
the shift for the F2 (x-axis) dimension followed by the shift for the F1 dimension (y-axis).
The second method is appropriate when you don't know the shift of any peak. The
parameter offset is the chemical shift of the downfield edge on each dimension. Usually,
the x-axis scale is correct. To examine the value of offset for the F2 dimension, type 2
offset. Since COSY spectra are symmetric, this value is appropriate for the F1 dimension,
too. Typel offset and enter the same value.

Set the plot limits and contour level with the limits or defplot button (always do this just
before plotting).

Type “edg” if you want to change the plotting options. To use the 1D spectrum, taken
above, as the projection for the 2D plot, type “edg”, and click on edit parameters of f2
projection (or fl1). A sub-editor is invoked. Click on type of projection, and select
external. You must then specify the exact filename (path) of the spectrum you want to be
plotted as your projection. Click on save.

Sometimes, the y-scaling of the projection is not as desired. To change the y-scaling of
the projection, within edg and within edit parameters of f2 projection (or f1), there is an
entry for spectrum y scaling, PF1CY. Change this to some large number, e.g., 10 cm. If
there is a large peak in the 1D spectrum that is outside the COSY spectral limits, then the
scaling is based on this largest peak. It can be easier to exclude this peak from how the



scaling is determined. To remedy this particular problem, go to the data set containing the
1D spectrum, and type “pscal”, and select preg. This causes the y-scaling to be based
on the COSY spectral limits. Type view to see exactly how the spectrum will be plotted.
Type plot to plot.
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