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How do you use liquid chromatography-nuclear magnetic
resonance (LC-NMR) effectively for structural determinations of
pharmaceutical impurities and metabolites?

Ken Kawaguchi, Takayuki Nakano and Kazuo Kimura

Toray Research Center, Inc., Biological Science Labs.

10-1 Tebiro 6-chome, Kamakura-shi, Kanagawa-ken 248-0036, Japan

Abstract

Structural determinations of pharmaceutical impurities called as related substances and its metabolites are required in the process of new phar-
maceuticals developments. Liquid chromatography-nuclear magnetic resonance (LC-NMR) is a powerful tool for the structural determina-
tions in spite of its low sensitivity. In the case of low molecular weight compounds, amount of target sample needed for LC-NMR measure-
ment using stop-flow method is 1-5 pg per atarget peak. The amount is too small for NMR but too large for HPLC. To use LC-NMR effec-
tively for the purpose, some points to keep in mind for selecting mobile phase will be provided besides those for injection of the large amount

into column and analysis approach.

Keywords: liquid chromatography-nuclear magnetic resonance (LC-NMR), structural determination, pharmaceutical impurity, related sub-

stance, metabolite, high performance liquid chromatography (HPLC)
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Figurel Solvent suppression by WET method.
(Upper) Conventional ‘*H NMR measurement.
(Lower) '*H NMR measurement by WET. WET pulse sequence is shown on the middle left-hand side (see text for details).
Sample: 2 mg/mL peptide solution in 90% HO, 10% D,O.
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Figure2 Schematic diagram of LC-NMR system (right) and a photograph of HPLC and magnet of LC-NMR apparatus (| eft).
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Figure3 LC-NMR (stop-flow method).
(Left) HPLC chromatogram when LC-NMR was measured. Flow of mobile phase was stopped at position 1, 2,

3 and re-flow after NMR measurements.

(Right) LC-NMR spectra by stop-flow method ("H NMR, 600MHz).
P1: Phenol (14 ug), P2: N,N -diethyl-m-toluamide (12 ug), P3: toluene (80 pg).
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Figure4 LC-NMR anaysisof animpurity found in Geranyl acetate.
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Figure5 LC-NMR analysisof aphotolyte of Diclofenac sodium.
(Upper) LC-NMR spectrum of the photolyte and the estimated structure.
(Lower) LC-NMR spectrum and the structure of Diclofenac sodium.
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Figure6 A tria measurement of a 0.05% content impurity by direct injection of akaline thermal degradation
products of Diclofenac sodium by using cryo-L C probe with 700 MHz NMR [7].
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Figure7 Longrange COSY spectrum of Inosine.
The correlation between position 1’ and 8 is observed by long range COSY,, but can not by HMBC

under small amount of sample.
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Figure8 LC-NMR-DOSY.
(Upper) Stop-flow LC-NMR spectrum measured from a single peak.
(Lower) LC-NMR-DOSY spectrum measured from the upper spectrum.

Vertical axis: diffusion coefficient, horizontal axis: NMR chemical shift. Two mixed components in the upper

spectrum are separated in the lower one by difference of diffusion coefficient.
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