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X-ray structure of Enah in complex

with Ac-[2-CI-F][ProM-2][ProM-1]-OH
(4MY6)
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“long" spin systems

in combination with
overlap make an

assignment tedious
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5c I /2  t/2 I Decoupling

the end will transfer magnetization based on scalar coupling:

Hy 2", Hy, cos 8.t cos nJ(2A+) - HyH,, cos 8.1y sin nJ (2A+t;)
_ %%, Hy,cos 8.ty cos nJ(2A+t) + HyHy, cos 8.ty sin nT (2A+t,)
_

HIY cos 8,;11'1 cos TI:J(ZA"'Tl) cos 8H1t2 cos TCJTZ + HZy cos 8,;11'1 sin TCJ(ZA+1']) cos SHZTZ sin TEJTZ

L. Lerner, A. Bax J. Magn. Reson. 69,375 -380 (1986)
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peaks and the cross peaks are 90° out of

phase. That's why usually a magnitude

calculation is performed.
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HMQC-COSsY
of F3-008 after a

magnitude calculation
inF2
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The magnitude calculation broadens the lines and should be avoided.
In the COSY the DQF-COSY or the P.COSY were introduced to avoid
a magnitude calculation. The DQF-COSY solves the problem by
removing the in-phase terms but at the cost of sensitivity.
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avoid a waste of spectrometer time it can be created from a one-dimensional

spectrum recorded in the right way by shifting time points o create a 2D-FID.

We can use the same trick and create a spectrum that contains the diagonal.
It can, however, not be created from a 1D spectrum but by subtracting
another 2D without a pulse.

L. Mueller J. Magn. Reson. 72, 191-196 (1987)
D. Marion, A. Bax J. Magn. Reson. 80, 528-533 (1988)
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— 2, Hy cos 8t cos nJ(2A+t) + HiH,, cos 8.t sin nJ (2A+1;)

— 7, Hycos 8t cos nT(2A+t) - HiH,, cos 5ty sin nJ (2A+t;)

Difference = HIXHZZ cos SCT]_ sin TCJ(ZA+1']) + HIZHZX cos 8C1.1 sin TCJ(ZA"""I)

Hy, cos 8ty sin nJ(2A+17) cos 8yt sin ndt; + Ha, cos 84ty sin nJ(2A+ty) cos &5t sin nJt,
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The signals get sharper, the fine structure can be
analyzed but there is the potential problem of
cancellation. And weak peaks (due to small coupling
constants) are hardly visible. It would be better to
have the peaks with the coupling in phase.
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_IAH IA”A

- I, cos nJ2A cos nJ2A + 21,,T,, cos nJ2A sin nJ2A
- 2I;,I,, sin nJ 2A cos nJ2A - I, sin nJ 2A sin nJ2A

We get the same for the other proton H,

- I, cos nJ2A cos nJ2A + 2I,,I;, cos nJ2A sin nJ2A
- 2I,,1;,sin nJ 2A cos nJ2A - Iy, sin nJ 2A sin nJ2A
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If we repeat the calculation keeping in mind the origin of the magnetization we get

O, +°T, — » - ®T; cos?nJA/2 - OT,, sinnJA/2 - ©T,, cos?nJA/2 - ©T,, sin?nIA/2

and for A = 1/2J we get equal intensity for all four terms

M.RM. Koos et al. Angew. Chem. Int. Ed. 55, 7655 -7659 (2016)
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prominent as well. But
we can make the
sequence shorter and

avoid proton-coupling
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to constant time, since
the HMQC is an echo as
well. But that limits the
maximum number of t;-

increments
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1.5 1.0 ppm

There is one “caveat”: The fact that COSY yields only correlation
to the next neighbor results from the cancellation of smaller
couplings in anti-phase-peaks. Now we have in-phase and might

get signals for 4J scalar couplings, i.e. not only the next neighbor.
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