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Abstract NMR spectrometer has been regarded as
essential tool for structure elucidation in variable
scientific field as like organic synthesis, natural
product and macro protein research. Also NMR can
be applied for defining dynamic behavior like ligand
and receptor binding.

One of advantage of research with NMR is that to be
great confident to confirm structure and the measured
sample could be recovered. Nevertheless NMR also
has a weak points than other spectroscopic methods
that require a lot of time for interpreting acquired
spectrum and running time due to low sensitivity.

For last two decade Bruker has developed hardware
and software solution for overcome those weak
points. In order to overcome low sensitivity Bruker
introduced Cryo and Micro diameter probe head
technology. And researcher can reduce the time for
routine spectrum processing and interpretation works
due to lots of introductions in software solutions for
quantification, identification and statistics analysis.
With four examples, this article describing those new
hardware and software solutions in field of recent
pharmaceutical research as follows.

- New Horizons for NMR in the Biopharmaceutical
Industry

- The development and application of solid-state
NMR spectroscopy (SSNMR) in pharmaceutical
analysis

- Assisted NMR Data Interpretation in Synthetic
Chemistry

- Complete  Analysis of
Substances Using NMR

New  Psychoactive
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Figure 1. 'H SSNMR spectra of four cocrystals of the
drug tenoxicam at obtained at a MAS spinning rate of
35 kHz and a static magnetic field strength of 16.4 T.
A measurement temperature of 283 K was used. For
details about the interpretation of these spectra, see’?
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Figure 2. 'H SSNMR spectra of amorphous quinapril
hydrochloride (Sigma-Aldrich Co., St. Louis, MO,
USA) obtained using conventional MAS and with
DUMBO dipolar decoupling at a static field of 16.4 T.
The MAS spectrum and DUMBO spectrum were
obtained using MAS rates of 35 and 30 kHz,
respectively. A measurement temperature of 283 K was
used.
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Figure 3. ¥C CP-MAS spectra obtained with DNP
(microwaves on) and without DNP (microwaves off)
of an amorphous solid dispersion containing 30%
diflunisal in PVP. The dispersion was impregnated
with 16 mM of bCTbK radical (bis-TEMPO-bis-ketal,
where TEMPO is (2,2,6,6-tetramethylpiperidin-1-yl)

oxidanyl)) using 1,1,2,2-tetrachloroethane solvent
(leading to signals in the 70-80 ppm region).
Centerbands appear in the 180 to 10 ppm region. Each
spectrum is the result of 16 scans. A relaxation delay
of 7 s was used, during which DNP buildup occurs
when microwave irradiation is applied. Spectra were
obtained using a MAS rate of 8 kHz with a static field
of 9.4 T. A measurement temperature of 100 K was
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Figure 5. 1D 1H spectrum analyzed by the automated
structure verification software CMC-assist. Although
the signals in the spectrum do not match the expected
molecular structure, the spectrum gets analyzed with

respect to peak integration, proton number
determination and multiplet analysis.
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Figure 6. Complete structure elucidation assisted by
the software CMC-se

| 3
T dnisned [ g |

Figure 7. 1D 'H spectrum analyzed by the automated
structure verification software CMC-assist
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