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Fig. 4. FTA-SOFAST-HMQC experiment used for SOFAST real-time 2D NMR

measurements. The small angle (α < 90°) 1H pulse (filled symbol) is applied with a PC9 shape

(1), while for the 1H 180° pulses (open symbol) an iSNOB-5 shape (2) is used. The α angle is

typically set between 40° and 60° depending on the scan time chosen. The transfer delays Δ are

set to 1/(2JHN), and the small delay δ takes into account spin evolution during the PC9 pulse, and

is adjusted to half of the PC9 pulse length. For 15N chemical shift editing in t1,
 the basic

sequence is repeated n-times using short inter-scan delays (between 1 and 50 ms) resulting in

scan times of ~100ms. Heteronuclear decoupling is performed using WURST-40 (3). The

pulsed field gradients (PFGZ) are applied for 100 µs with a strength of typically 30 G/cm. In the

original SOFAST-HMQC pulse sequence (4, 5), the delay between the gradients encloses the

indirect evolution time t1, with typical maximum values of 20-30ms. Therefore, turbulence of the

solution, that stems from rapid injection leads to incomplete refocusing and thus to loss of

magnetization. This means that the signal in a series of experiments builds up only slowly after

injection (see SI Fig 6), a fact that clearly compromises spectral quality and interpretation of

kinetic data. In contrast, in the FTA-SOFAST-HMQC sequence shown here, the pulsed field

gradients are moved to the end of the pulse sequence and an additional 1H refocusing pulse is

added. While retaining excellent water suppression and high sensitivity this modification

reduces the time delay between gradients to 1-2 ms. The pulse sequence code in Varian

language is available from the authors upon request.


