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Molecular Recognition NMR Studies
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Comparison of 'H HR-MAS and 'H HR-NMR
Spectroscopy
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Practical Set-up
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Transferred - Nuclear-Overhauser-Effect

/ 2%

H,C ®
\
Basic idea of the transferred-NOE:

To use the chemical exchange between the bound and unbound nuclei to obtain
information by cross relaxation processes between the free and bound state

respectively.



Transferred NOE (trNOE)
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H. Hindel, E. Gesele, K. Gottschall, K. Albert,
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Saturation-Transfer-Difference-NMR-Spectroscopy

(STD)
'H JF VAL Off-resonance Spektrum
H/ \ 'k— On-resonance Spektrum

'H Differenzspektrum (STD)
= Off-res. — On-res.

B. Mayer, T. Peters, Angew. Chem. 2003, 115, 890-918.



Interaction Mechanism of Chromatography

Investigation of the Strength of Interaction between
Analyte and Stationary Phase due to:

Structural Changes of the Stationary Phase
Structural Changes of the Analyte

Changes 1n the Solvent Composition



Separation of Tocopherol

Homologues

S. Schauff, V. Friebolin, M.D. Grynbaum, C. Mayer, K. Albert, Anal. Chem. 2007, 79, 8323-8326.



Tocopherol Homologues (Vitamin E)

Homologue:

tocol

d-tocopherol
Y-tocopherol
B-tocopherol
ol-tocopherol
o-tocopherol acetate

Vitamin E is a potent natural antioxidant that inhibits lipid oxidation and quenches reactive singlet oxygen.
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HPLC chromatograms of tocopherol homologues on

(a) C;, phase (b) PEAA phase and (c¢) C,¢ phase.
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'H HR/
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Bar diagram reflecting the measured peak integrals of peak a
and ¢ from 'H suspended-state STD HR/MAS NMR spectra
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Schematic picture of (a) -tocopherol and

(b) [ -tocopherol penetrating between the C,, alkyl chains
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Chiral Recognition




Investigated System
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HPLC chromatogram of (R)- and (S)-Benzylmandelate

on the amylose-based chiral stationary phase

Eluent: Methanol + 0.1 % TFA
Flow rate: 1.0 ml/min (isocratic)
Temperature: 25 °C

10 pl injection

k" (R) = 0.28
= 1.50
k* (S) = 0.42} *

UV-Detection at A=210 nm

Ha'




'H HR/MAS-NMR spectrum of (R/S)-Benzylmandelate

together with the chiral stationary phase material
(Methanol-d4 acidified with 0.1% dTFA)
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Chemical

R

assSiiggnnrra1lent Shift (free molecule) R_f( ([:SS]P S.?( ([:SS]P
[opm] Ti [s] ! 1

He e 7.44
Hep o 7.34
Hes 7.28

Haa 7.21

Hp 5.24
-CH,- 5.16

Estimated error: £0.1s



NOESY vs. trNOESY

(R/S)-Benzylmandelate & Chiral Stationary Phase

NOESY : trNOESY
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NOESY / trNOESY
(R/S)-Benzylmandelate & Chiral Stationary Phase




Representative STD 'H HR/MAS NMR spectrum
of (S)-Benzylmandelate and the amylose-based chiral stationary phase

(S)-Benzylmandelate ki

[ [
FIF.G Selective saturation
\ of CSP protons

|
Here [l Han : |
m . J( .




Saturation transfer of single protons in relation to the

OFF-Resonance 'H HR/MAS NMR spectrum
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Conclusion

NMR spectroscopy with its different measurement
techniques 1s an extreme versatile tool 1in physical organic
chemistry deriving structural and dynamic information of

organic molecules.
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