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Absolute Configuration at the Tricarballylic Acid Moieties of Fumonisin B2 
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Abstract: The configuration at the chiral centers of the two tricarballylic acid moieties of fumonisin 
B2 is shown to be R. This stereochemistry is opposite to that recently suggested by others for the 
tricarballylic acid portions of fumonisin Bt and AAL toxin TA. 

Fumonisii are mycotoxins found in the corn pathogen Fusarium nwnilif~nne,l and show a variety of 
biological properties. Most notably, fumonisins have been linked to human esophageal cancer in parts of China 
and southern Africa. Coupled with the detection of fumonisins in commercially based corn products worldwide, 
this biological activity has drawn considerable attention to the fumonisin family of mycotoxins.2 AAL toxins, 
host-specific phytotoxins produced by the tomato fungus Altenwia altermta f. sp. lycopersici,3 are stmchmlly 
related to fumonisins. AAL toxins and fumonisins exhibit cross-bioactivity and have been shown to inhibit 
sphingolipid biosynthesis.2s4 
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The relative and absolute stereochemistries of the backbones of AAL toxins and fumonisii have recently 
been established in these h&orator&s and subsequently by others.e.7 However, the stereochemistry at the 
tricarballylic acid (TCA) moieties present in both AAL toxins and fumonisins has yet to be studied thoroughly. In 
this communication, we present experimental evidence demonstrating the absolute stereochemistry at the TCA 
moieties of fumonisin B2 to be R, which is opposite to the stereochemistry recently suggested by Shier and co- 
workers for the TCA portions of fumonisin B 1 and AAL toxin TA.8 

In order to pursue our research plan, we required both enantiomers of TCA dimethyl ester monocatboxylic 
acid and employed the route shown in Scheme 1. The key step was the use of a modified9 Hanessian pmcedure 
for the asymmetric Michael addition of a chiral allylphosphonamide to t-butyl sorbate. Ozonolysis of the 
Michael adduct, followed by NaBIQ reduction, provided (3-l ([aID +2.2” (c 2.6, CHCl3); +2.9“ (c 2.5,CHCl3) 
lit.to) and (R)-1 ([a]D -2.7” (c 2.5, CHCl3)). The absolute stereochemistry of (S)-1, originally assigned by 
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Hane&n,t t was veritied by its correlation with a compound of known absolute steteochemistq.t2 (.!Q-1 and 
(R)-1 were converted in four steps to TCA dimethyl ester monocarboxylic acids (s)_2 and (R)-2, respectively.t3 
Although the optical purity of (a-1 and (R)-1 was greater than 95:5, that of (a-2 and (R)-2 thus obtained was 
found to be ca. 5: 1 .t4 
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The second phase of our work was to prepare a fumonisin or AAL toxin derivative suitable for our 
studies. To this end, we submitted natural fumonisin B2t5 to the derivatization reactions outlined in Scheme 2. 
Esterification of the TCA moieties with diazomethane, followed by Cbz protection of the amine16 and TBS 
protection of the diol, gave the bis-TCA tetramethyl ester 3 with the stereochemistry at the TCA moieties intact. 
Selective cleavage of the TCA esters with K$O$MeOH yielded the dio14. 
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Scheme 2 
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The third phase was re-esterification of 4 with synthetic (R)-2, (a-2, or racemic-2, furnishiig the bis- 
TCA tetramethyl esters 5,6, and 7, respectively (Scheme 2). Comparison of the tH NMR spectra of 3,5,6, 
and 7 (Figure 1) established unambiguously both the TCA asymmetric centers of fumonisin B2 to be R. In 
principle, coupling of 4 with raccmic-2 would yield a mixture of four diastereomers. Indeed, the *H NMR 
spectrum of 7 showed 16 singlets in the methyl ester region, whereas 5 and 6 exhibited only four singlets, each 
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of which corresponded to a singlet observed in 7. This demonstrated that all four possible diastereomers resulting 
from the TCA chiral centers were distinguishable by tH NMR. Finally, the tH NMR spectrum of 5 was found to 
be superimposable on that of 3, derived from the natural product, concluding that both TCA asymmetric centers of 
fumonisin B2 have the R configuration. 

3: bisTCA dimethyl ester derived 
from natural fumonisin & 

5: bis-(e-2 

4= L 6: b&(S)-2 

7: bis-(f)-2 

Figure 1. Methyl ester region of IH NMR (400 MHz, C6D6), 

Curiously, Shier and co-workers have recently reported the stereochemistry of the TCA potions of 
fumonisin B 1 and AAL toxin TA to be $8 which is opposite to that established in this work for fumonisin B2. 
We are currently using the methodology described in this paper to prove, or disprove, Shiefs stereochemical 
assignment of the TCA moieties of fumonisin B 1 and AAL toxin TA. 
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