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Real-time chemical processes monitoring via UF-TOCSY
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In summary, UF-TOCSY has permitted monitoring a multistep

organic reaction in real time and provided spectroscopic evidence

about the mechanism as well as kinetic data.
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UF-HMBC as an efficient technique for monitoring quaternary carbons " S h
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Detection of intermediates by UF-HMBC
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In summary, 'H,”*C UF-HMBC has permitted real-time monitoring

of a multistep reaction and provided new important mechanistic

information and data (not shown here) about kinetic aspects.

- A drawback is the neccessity of working with labeled compounds.
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Multiwindowed UF-HSQC
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a) Selective excitation of protons in the targeted spectral windows (1.42 ms sinc 11/2 pulses).
b) Spatial encoding with 2.5 ms 11 chirp pulses. Encoding gradient strengths: 25 G/cm.

c) Four chirped pulses applied in the presence of suitable gradients.

d) ()" decoupling pulses to give a constant-time spatial encoding of the carbon evolution.
e) An INEPT magnetization transfer to carbon.

f) Read-out of encoded signals typically used N, = 40 cycles and a G, of 6.35 or 10.6 G/cm.
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In summary, multiwindowed selective 'H,?'C UF-HSQC has shown

excellent characteristics for monitoring a multistep reaction and

allows us to work with natural abundance compounds.
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"H NMR shift estimations were performed using
the commercial calculator software ACD/
Laboratories (release8.00).

">C NMR shifts were calculated within the GIAO
approximation on the PCM-M06-2X/6-31+G*
(solvent=acetonitrile) with optimized geometries
using the Gaussian09 suite of programs.

Zulay D. Pardo, Gregory L. Olsen, E. Fernandez-Valle, L. Frydman, R. Martinez-Alvarez, A. Herrera. J. Am Chem. Soc., 2012, 134, 2706-2715.



Detection of dipolar interaction by UF-NOESY
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Monitoring by alternating TOCSY-HMBC
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Monitoring organic reactions:

What have permitted UF-NMR spectroscopy?

1. Detection of intermediates in an organic reaction.
2. Information about structure, lifetime, kinetic data, etc.
3. Dipolar interactions can be detected.

4. Standard NMR hardware.

We are studying now systems with:

Low concentrations (<100 mMol)
Short lifetime intermediates (<5s delay)

Unlabeled compounds
New dynamic systems

Combined scalar and/or dipolar monitoring
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Monitoring organic reactions:

What can UF-NMR spectroscopy offer?

Are you thinking of applying UF-NMR to your system?

HAVE NO DOUBT: introduce yourself to this adventure.
Simply DO IT!

We can help you.
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Small Molecule NMR Conference
September 22nd - 25th 2013
Santiago de Compostela, Spain

Different attempts to monitor organic reactions in real time
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