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Summary: The antifungal agent (+)-preussin (1) was
synthesized in five efficient transformations from ¢-Boc-
(S)-phenylalanine. The key step involved the Hg(II)-
mediated ring closure of ynone 4, a 5-endo-dig process.

The pyrrolidinol alkaloid (+)-preussin (1) has been
isolated from the microorganisms Preussia sp. and As-
pergillus ochraceus.' Preussin is strongly inhibitory to
the growth of bacteria, Candida, and filamentous fungi,
including Trichophyton menta and Microsporum canis.
(+)-Preussin was first synthesized starting from D-
glucose.?® More recently, a shorter nonstereoselective
route was reported from (R)-phenylalanine.?® Presently,
we describe a short, highly efficient and stereoselective
synthesis of (+)-preussin.

The strategy employed for the synthesis of (+)-preussin
is outlined in Scheme 1. The Weinreb amide® 3 was
accessible in 77% yield from commercially available #-Boc-
(S)-phenylalanine via DCC-mediated condensation with
N,O-dimethylhydroxylamine. Treatment of 3 with un-
decynyllithium* (THF, —23 °C, 1 h) provided ynone 4 as
a colorless oil in 87% yield.

When treated with Hg(OAc), in CH3sNO,,? ynone 4
underwent 5-endo-dig cyclization® affording pyrrolinones
5 and 6 in an 8:1 ratio and in overall yields ranging from
80 to 92%. Although the mechanism of formation of
enone 6 is uncertain, it seems likely that it is formed by
protodemercuration® of § which constitutes the primary
product of cyclization.”

Pyrrolinones 5 and 6 could be separated readily by
chromatography on silica gel, but partial racemization
occurred as a consequence. Accordingly, the mixture of
5 and 6 was treated directly with NaBH, (CH;0H, —10
°C);# N-Boc-pyrrolidinol 7 was obtained as the sole
stereoisomer in 88% overall yield from ynone 4. The
highly stereoselective formation of 7 must result from
enone reduction from the less hindered face, i.e., opppo-
site the benzyl group. The stereochemistry of pyrrolidinol
7 was secured by NOE NMR experiments, as well as
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preparation and characterization of each of the possible
diastereomers.? The optical purity of compound 7 was
shown to be >95% ee, as judged from the 'H NMR
spectrum of the corresponding Mosher ester derivative.
Treatment of carbamate 7 with LiAlH, (THF, 67 °C, 4
h) afforded (+)-preussin (1) as a colorless, amorphous
solid in 63% yield.l® The optical rotation determined for
1 ([alp +32.8° (¢ 1.0, CHCl3)) and the NMR spectra were
in good agreement with the reported value for synthetic
(+)-preussin prepared by stereospecific synthesis from
D-glucose.?2

Synthetic (+)-preussin was tested in a strain of Sac-
charomyces cerevisiae deficient in recombinational DNA
repair.!! (+)-Preussin was a potent inhibitor of this yeast

(9) Irradiation of the benzylic H’s at 2.95 ppm in a NOE experiment
gave a 3.8% enhancement of the resonance at 1.7 ppm (corresponding
to the first CH; of the nonyl substituent), indicating a cis-2,5-dialkyl
relationship.

(10) Preussin was algo accessible from compound 6 in a single step
by treatment with LiAlH, in THF (0 °C for 1 h, then 67 °C for 4 h),
albeit only in modest (11%) yield.
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strain (IC,; 2.5 nM) as compared with its lack of effect
on an otherwise isogenic strain proficient in DNA repair
(no inhibition observed at 63 uM preussin); this finding
identifies preussin as a putative DNA damaging agent
in yeast.

By application of the synthetic strategy described
herein, we have been able to prepare congeners of (+)-
preussin having extraordinary potency toward a strain
of Saccharomyces cerevisiae deficient in recombinational
repair (IC;; ~ 25 pM).12
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