Relevant NMR Constraints for Use Predicting 3-D Geometry of Antibiotics
Jeffrey G. Raab & R. Thomas Williamson
University of North Carolina Wilmington

MarineOverview
Macrocyclic
Antibiotics

Overview
Many antibiotics have been
found via extraction from
marine bacteria such as
bacteria from the streptomyces
genus which have been found
to produce desotamide B. and
marfomycins.1 Another
antibiotic from a streptomyces,
which is the focus of this study,
is virginiamycin S1, part of the
streptogramin family of
antibiotics. Streptogramin
Virginiamycin S1
antibacterials are macrocycles,
mostly cyclic peptides, and as with any drug, the three-dimensional
shape of the molecule has a great effect on the molecule’s cell
permeability and mechanism of action. Herein, virginiamycin S1 was
used as a model compound to see which of experimental data is the
best for yielding an accurate three dimensional structure.
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Nuclear Overhauser Effect (NOE)
Yields the distance between two
These
protons within a molecule.

Three Bond Proton-Proton
Coupling Constants (3JHH)
Yields information which gives an
approximation for the dihedral angle
of two adjacent protons via the
Karplus curve.

RDC

NOE

Total RMS: 2.53
Ring RMS: 1.34

Total RMS: 1.15
Ring RMS: 0.58

Conclusion
• Benefits of NOESY/ROESY spectra
• Spectra yields the most useable information per experiment
• Relatively easy to use and accessible to those with access to an NMR
• Can produce information relating to two distant protons within the
molecule; the others afford information locally within the molecule.
• The NOE constraint had the best total and ring RMS proving it is useful for
the macrocyclic ring and the sidechains
These
• RDC values are harder and more expensive to obtain
• 3JCH & 3JCH Can be useful in tandem with another constraint, but on their
own do not yield a better structure than the NOE data
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Three Bond Proton-Carbon
Coupling Constants (3JCH)
Yields information which gives an
approximation for the dihedral angle
of a proton and a carbon three bonds
away via the Karplus curve.
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Total RMS: 4.52 Total RMS: 2.17
Ring RMS: 1.6These
Ring RMS: 1.17

Experimental Data for Constraints

Given here are four different types of experimental data that can be
used as constraints to narrow down the generated pool of conformers.

Comparison of Constraints
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A) Resonances of each proton and carbon were assigned via one and two dimensional
NMR experiments.
B) NMR data was collected for use to narrow down conformer pool.
C) Virginiamycin S1 was built in silco.
D) Using conformational search tools in the Prime software package,2 the molecule was
distorted to find many different possible shapes of the molecule, within an energy tolerance.
E) Constraints from experimental data are used to narrow down conformer pool to obtain
structures which best fit the experimental data using the Stereofitter software package.3
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