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Through the work on palytoxin,1 AAL toxins/fumonisins,2 and
maitotoxin,3 we have experimentally demonstrated that the
structural properties of fatty acids and related compounds are
inherent to the specific stereochemical arrangements of (small)
substituents on their carbon backbone and are independent from
the rest of the molecule. It has been shown that steric and
stereoelectronic interactions between structural clusters connected
either directly or with a one-methylene bridge are significant,
whereas interactions between structural clusters connected with
a two- or more-methylene bridge are almost negligible. On the
basis of these experimental results, the concept of a universal
NMR database approach for stereochemical assignment has been
advanced. Using the contiguous dipropionate structural motif often
found in the polyketide natural products as an example, the
feasibility and reliability of this approach have been addressed.4a

Using the case of the desertomycin/oasomycin class of natural
products (Figure 1),5,6 the applicability and usefulness of this
approach have then been demonstrated. In brief, the NMR
database for the two contiguous propionate units (cf.,Database
1 (Figure 2)), was used to predict the relative stereochemistry of
the C.5-C.10 and C.28-C.34 portions of oaso-
mycins.4b,d The second NMR database for the central carbon (and

possibly the attached proton) of a 1,3,5-triol system (cf.,Database
2), was created and used to predict the relative stereochemistry
at the C.23/C.25, C.25/C.27, C.27/C.29, C.33/C.35, and C.35/
C.37 positions.4c,d A third NMR database for the 1,2,3,5-tetraol
motif (cf., Database 3) was created to predict the relative
stereochemistry at C.22 and C.23.4d These efforts allowed us to
determine the relative stereochemistry of the C.5-C.10 and C.21-
C.38 portions of oasomycins. Through the enantioselective and
stereoselective synthesis of the C.3-C.12 and C.21-C.38 deg-
radation products of the oasomycins, the predicted relative
stereochemistry was confirmed, and the absolute stereochemistry
was established at the same time.4b,e In this communication, we
report the complete structure of the desertomycin/oasomycin class
of natural products for the first time.

The strategy for our current work originates from the previous
work on the 1,3,5-triol system.4c The central carbon (marked with
a dot) of 1,3,5-triolA (Figure 3) has been shown to exhibit a
distinctive chemical shift that isdependenton the 1,3- and 3,5-
relative stereochemistry, but that isindependentof the functional-
ity present outside of this structural motif. This demonstration
suggests the possibility that the carbon (marked with a dot) of
partial structureB may show a distinctive chemical shift that is
dependenton the relative stereochemistry with X and Y, but that
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is independentof the functionality present outside of this structural
motif.7 Interestingly, the methyl group of three degradation
products6a, 7a, and8a (Figure 4)8 corresponds to the marked
carbon in B. Of significance to the present work, all of the
remaining unknown stereogenic centers reside within these
degradation products.

We first focused on the C.39-46 degradation product6a.9 To
test the possibility discussed, we selected the structure shown in
Database 4, synthesized the four possible diastereomers,10 and
measured the13C NMR chemical shifts. The chemical shift (ppm,
CD3OD) for the central methyl group was found to be 7.1 ppm
for the syn/syn diastereomer, 10.7 for the syn (5/6)/anti (6/7),
10.7 for the anti (5/6)/syn (6/7), and 11.6 for the anti/anti,
respectively. In reference to these data, the chemical shift (11.5
ppm, CD3OD) observed for the methyl group of the degradation
product6a predicted the relative stereochemistry at C.41, C.42,
and C.43 to be anti/anti.

In the present work,Database 4was used to deduce the
stereochemistry of the degradation product6a. However, it should
be noted that numerous polyketide natural products contain this
structural motif in its intact form, and thereforeDatabase 4should
be applicable for these cases. For example, monazomycin11

contains this structural motif at C.6-C.10, and the chemical shift
of the central methyl group (7.5 ppm, CD3OD)12 predicts the
relative stereochemistry at C.7, C.8, and C.9 of this antibiotic to
be syn/syn.

It is interesting to assess the reliability of this approach in
reference to the strategy originally used for the contiguous
dipropionate cases. Following the procedure described previously,4b

the C.41-, C.42-, C.43-, and C.55-carbon chemical shifts of6a
were compared with those of each diastereomer shown in
Database 4(Figure 5).13 Clearly, this comparison also predicts
the same relative stereochemistry as the one concluded from the
unique chemical shift of the central methyl group.14

The predicted relative stereochemistry at C.41, C.42, and C.43
was confirmed through the stereoselective synthesis of6a with

(41R,42S,43S)-configuration.10 The absolute stereochemistry of
6a was then determined through1H NMR comparison of the di-
Mosher ester of6a. The1H NMR spectra of the (R,R)- and (S,S)-
di-Mosher esters, prepared from the synthetic6a, were distinc-
tively different (Figure 6). The1H NMR spectrum of the (R,R)-
di-Mosher ester obtained from the degradation product6a was
found to be superimposable on the1H NMR spectrum of the (S,S)-
di-Mosher ester prepared from the synthetic6a, thereby establish-
ing the absolute configuration as 41S, 42R, 43R (cf. 6a in Figure
4).15

To address the stereochemistry of degradation products7aand
8a,9 we selected the structure shown inDatabase 5,10 synthesized
both syn- and anti-diastereomers, and measured the13C NMR
chemical shift. The chemical shift (ppm, CDCl3) for the methyl
group of syn- and anti-diastereomers was found to be 11.3 and
13.6, respectively.16 In reference to these data, the chemical shift
(11.8 ppm, CDCl3) observed for the methyl group of7apredicted
syn-relative stereochemistry at C.14 and C.15. The predicted
relative stereochemistry was confirmed through the stereoselective
synthesis of the degradation products7a with (14R,15S)-config-
uration.10 As before, the absolute stereochemistry was then
established as 14S, 15R (cf. 7a in Figure 4) through1H NMR
comparison of the (R,R,R)-tri-Mosher ester7b derived from the
degradation product with the (R,R,R)- and (S,S,S)-tri-Mosher esters
prepared from the synthetic7a.17

Database 5was also applied to predict the C.18/C.19-relative
stereochemistry of degradation product8a. The chemical shift
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C.9-, C.29/C.30/C.31-, and C.31/C.32/C.33-relative stereochemistry same as
the one predicted, and proved, viaDatabase 1.
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the Supporting Information.

Figure 4. Structure of degradation products of the oasomycins. Figure 5. Difference between normalized carbon chemical shifts of6a
and carbon chemical shifts of each diasetereomer ofDatabase 4, with
A, B, C, andD representingR/(C.5),R/(C.6),R/(C.7)-,R,R,â-, R,â,â-, and
R,â,R-diastereomers, respectively. Thex- and y-axes represent carbon
numbers of6a and∆δ (∆δ ) δDatabase 4- δ6a in ppm).

Figure 6. The H.39 and H.46 region of1H NMR (500 MHz, C6D6) of
di-Mosher esters6b. (a) (R,R)-di-Mosher ester6b derived from the
synthetic6a. (b) (S,S)-di-Mosher ester6b derived from the synthetic6a.
(c) (R,R)-di-Mosher ester6b derived from 6a derived from natural
oasomycin B.
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of the relevant methyl group in8a was found at 11.6 ppm
(CDCl3), predicting syn-relative stereochemistry at C.18 and C.19.
The predicted relative stereochemistry was then confirmed through
the stereoselective synthesis of the degradation product8a with
(18S,19R,20S)-configuration.10 Once again, the absolute stereo-
chemistry was determined as 18S,19R,20S (cf. 8a in Figure
4),through1H NMR comparison of the (R)-mono-Mosher ester
8b derived from the degradation product with the (R)- and (S)-
mono-Mosher esters prepared from the synthetic8a.18

The degradation product8acontains one additional stereogenic
center just outside the structural motif in question. Using this
system,19 the effect on the chemical shift from an additional
functional group presentoutsidethe structural motif was assessed.
Interestingly, the chemical shift difference between the C.19/C.20-
syn (δC.51: 11.4 ppm, CDCl3) and C.19/C.20-anti (δC.51: 11.8 ppm,
CDCl3) was found to be small, supporting the previously presented
hypothesis.

The structural motif represented byDatabase 5is found in a
number of degradation products of polyketide natural products.
For example, this database predicts the relative stereochemistry
at C.4/C.5, C.25/C.26, and C.30/C.31 of copiamycin20 to be anti,
syn, and anti, respectively. Related toDatabase 5, it should be
noted that the13C- and 1H chemical shift differences between
syn- and anti-diastereomers oftrans-Me(CH2)2CHdCHCH(OH)-
CH(Me)CHdCH2 were found to be negligibly small, suggesting
that an additional device may be required to apply this type of
database to an intact molecule.

Combined with previous results on the C.5-C.10 and C.21-
C.38 portions, the present work allows us to establish the complete

stereochemical assignment of the oasomycins. Comparison of their
NMR data clearly demonstrates that the desertomycins share the
same stereochemistry with the oasomycins.5a,6aThus, the complete
structure of the desertomycin/oasomycin class of natural products
is described as shown in Figure 1. In the present work, we treated
several structural motifs of the oasomycins independently from
each other, applied five simple NMR databases (Figure 2) to
predict the relative stereochemistry, and confirmed the predicted
stereochemistry by chemical synthesis. In our view, the reliability
of this approach has been well demonstrated, and confirmation
of the predicted stereochemistry by chemical synthesis is no longer
necessary. However, to correlate the relative stereochemistry of
one segment with that of others, we need information regarding
the absolute stereochemistry of each segment, which has been
provided through chemical synthesis at present. In this context,
we recognize the possibility that the absolute configuration of a
given structural motif can be determined through an NMR
database approach in chiral environments.21 Finally, it is our belief
that we are sufficiently prepared to initiate a computer-assisted,
universal database approach for the stereochemical assignment
of unknown compounds.
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