
A brief history of 2D NMR!



2D 1H-1H COrrelation SpectroscopY (COSY)
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1H-1H COSY (90COSY, gCOSY, 45COSY, eCOSY,
DQF-COSY)
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1H-1H COSY (spin precession with increments)



1H-1H COSY (f2 and t1 interferogram)



1H-1H COSY (f2 x t1 - interferogram)



1H-1H COSY (producing 2D peaks)



1H-1H COSY (producing 2D diagonal peaks)



1H-1H COSY (peak pattern)
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Necessity of quadrature detection on t1

• Without quadrature detection during t1, the
resultant COSY spectra after processing will
lead to 2x actual number of peaks.
• The duplicated amount of peaks will be
displayed either side of the RF transmiter
(reference/carrier) frequency.(reference/carrier) frequency.
• Setting up quadrature detection as alternating
phase of pulses (phase cycles), artifactual
peaks can be eliminated.



“Phase Cycle” for COSY method

• Alternating phase of pulses on x- and y-axes will also alternate the
functions as real and imaginary.functions as real and imaginary.
• Data will be stored as real and imaginary and phase cycles must be
considering during data processing.
• Number of scans must be integral multiple numbers of steps used in
phase cycle.



Another issue in COSY: dispersive and
twisted auto-peaks (or cross-peaks)



One solution: Double-Quantum Filtered COSY



Coherence Transfer Pathways in 1D and DQF-COSY



Coherence Transfer Pathways in 2D COSY
with phase cycling


