Spectroscopic and Imaging Observations of Intermolecular Single-quantum Coherence
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Introduction

When the CRAZED sequence with n = 1 is applied to an isolated spin-1/2 sample, the observed signals are composed of intermolecular single-quantum
coherence (iSQC) signal and residual conventional SQC signal. The latter is rather difficult to remove [1], especially for isolated spin-1/2 samples such as water,
which are very important for in vivo MRI and high-resolution NMR [2]. A new pulse sequence with three radio-frequency (RF) pulses was designed to detect pure
iSQC signals from isolated spin-1/2 systems. Experimental observations and computer simulations are in good accord with theoretical predictions. Compared to the
CRAZED sequence, the new sequence is much less sensitive to imperfection of flip angle.
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Accordingly, the optimal flip angles of the three RF pulses are a=45° and f=60=60°.

Experiments were performed on a Varian INOVA 600 NMR scanner at 298 K. The sample for 'H
spectroscopic measurements was water with 20% D,O. The resonance offset of spins in rotating frame Aw
was set to 100 Hz. Computer simulation [4] was also carried out to verify the theoretical predictions and
experimental observations. Images were acquired with a phantom made of 2% (W/V) agarose gel in test tubes.
The desirable iSQC signals were excited with the pulse sequence shown in Fig. 1, which was appended to a
standard fast spin-echo (FSE) imaging sequence to form images.

Results and discussion

Figure 2(a) shows well-defined cross-peaks at —1Q- and —2Q-coherence frequencies in the indirectly
detected dimension F, when no phase cycling is used. When the four-step phase cycling is used, the residual iSQC signals.
unwanted coherences are removed and only pure iSQC signal is observed (Fig. 2(b)). These results agree well
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Figure 3(a) shows the iSQC signals with optimal RF filp angles. The E 3 f E [ 3
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originating from intermolecular dipolar interactions. Moreover, when the
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detection is insensitive to the precision of the flip angles (Fig. 3(b)). In 04 03 04 I
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¢ = 54.7° (Fig. 3(c)), implying that the residual conventional SQC signals
are not completely eliminated due to imperfect RF flip angles in practical
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angles. Fig. 2. (a)~(b) 2D experimental spectra (256x1024 data points) of the H,O
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