STRUCTURE OF CITRINALIN B
Here is another nice example of the partnership between experiment and
computation in ascertaining molecular structure. The Sarpong, Tantillo, Andersen,
Berlinck, and Miller groups collaborated on the synthesis, characterization and
biosynthesis of some metabolites fromPenniculium strains.1 I will focus here on
just the structural identification component of this paper; the synthesis and the
biosynthesis are very interesting too!
Cyclopiamine A 1 and cyclopiamine B 2 interconvert through an intermediate that
allows for the epimerization at carbon bearing the nitro group.2
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Citrinalin A 3 might also seem to undergo the same type of ring opening-ring
closing reaction to produce citrinalin B. However, the original proposed
structure3 of citrinalin B 4 implies an epimerization at a different carbon (at the
ring fusion to the terminal 5 member ring).

These authors suggested that perhaps the proper structure of citrinalin B is 5,
which differs from citrinalin A only at the carbon bearing the nitro group,
analogous to the relationship between 1 and 2.
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The low energy conformations of both 4 and 5 (actually the trifluoroacetic acid
salts) were optimized at B3LYP/6-31+G(d,p) and the chemical shifts for both 1H
and 13C were computed, Boltzmann-weighted and scaled, and then compared with
the NMR spectra of authentic citrinalin B. (The lowest energy conformations
of 4 and 5 are shown in Figure 1.) The corrected mean absolute deviations for
the 1H and 13C chemical shift for the original structure 4 are 0.45 ppm and 2.0 ppm,
respectively (with the largest outliers of 2.3 ppm for H and 9.6 ppm for C).

These errors are about twice what is observed in comparing the experimental and
computed 1H and 13C chemical shifts of3. The agreement between the computed
and experimental values using 5 are much improved, with mean deviations of 0.12
and 1.6ppm, and largest deviations of 0.38 ppm for 1H and 4.4 ppm for13C. Use of
Goodman’s DP4 method indicates a 100% probability that the structure of
citrinalin B is5. This prediction is confirmed by the x-ray structure.
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Figure 1. B3LYP/6-31+G(d,p) optimized lowest energy conformers of 4 and 5.

Source: http://comporgchem.com/blog/?p=3148

