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Acyl-CoA:cholesterol acyltransferase (ACAT), the enzyme
responsible for intracellular esterification of cholesterol, plays
a critical role in three events believed to contribute significantly
to atherosclerosis: absorption of dietary cholesterol in the gut,
lipoprotein synthesis in the liver, and accumulation of oily
cholesteryl esters within the macrophages and smooth muscle
cells of developing arterial lesions.!™ Inhibitors of ACAT
therefore hold great promise as antiatherosclerotic agents.
Recently we disclosed the isolation, biological properties, and
planar structures of the pyripyropenes A—D (1—4),* novel
polyoxygenated metabolites of Aspergillus fumigatus FO-1289
which strongly inhibit ACAT with ICsy values of 58, 117, 53,
and 268 nM, respectively. The pyripyropenes apparently

represent the most potent naturally occurring ACAT inhibitors
reported to date, and as such they represent excellent lead
compounds.’ Importantly, pyripyropene A (1) proved to be
orally active in hamsters, reducing cholesterol absorption by
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32—46% after single doses of 25—75 mg/kg.** Interestingly,
structures 1—4 resemble the territrems A—C (6—8), mycotoxin
tremorgens from Aspergillus terrus which inhibit acetylcho-
linesterase® and ADP-fibrinogen-induced platelet aggregation.”
As a prelude to total synthesis, we describe herein the
determination of the complete relative and absolute stereochem-
istry of pyripyropene A (1).
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The relative stereochemistry at C(4), C(6), C(7), and C(10)
in 1 initially emerged from nuclear Overhauser effect (NOE)
measurements® which established the syn dispositions of Me-
(12), Me(14), Me(15), and the C(7) OAc (Figure 1a). Thus,
irradiation of the Me(15) resonance at 6 0.89 led to a 3.0%
enhancement of Me(12) (6 1.44). Irradiation of Me(12) likewise
gave NOE enhancements of 3.9% and 3.4% for Me(14) (6 1.69)
and Me(15), respectively, and irradiation of Me(14) enhanced
both Me(12) (3.4%) and OAc(7) (6 2.15 ppm, 1.6%). Unfor-
tunately, irradiation at H(1) (0 4.79) was inconclusive, and
overlap of H(9) with H(8a) and of H(7) with H(13) precluded
analysis of the relative configurations at C(1), C(9), and C(13).

The preparation of tris(desacetyl)pyripyropene A (5)%°
allowed us to establish the syn relationships among H(1), H(7),
and H(9) (Figure 1b). Irradiation of H(1) at 6 3.61 gave an
NOE enhancement of H(9) (6 1.46) of 3.8%. Irradiation at H(7)
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Figure 1. NOE enhancements for (a) pyripyropene A (1) (250 MHz
in CDCl3) and (b) tris(desacetyl)pyripyropene A (5) (500 MHz in
CD;0OD).

(6 3.73) in tum afforded a 4.7% enhancement of H(9), and
irradiation at H(9) led to 6.4% and 6.7% enhancements for H(1)
and H(7), respectively. All of these findings were ultimately
verified and the relative conformations at C(5) and C(13)
elucidated via single-crystal X-ray analysis of 1 (Figure 2).10

Having defined the complete relative stereochemistry of 1,
we next sought to determine the absolute configuration via a
modification of the Mosher NMR method.!!12 The tris-Mosher
ester derivatives 9 and 10 were prepared by treatment of 5 with
(8)-(—)- and (R)-(+)-o-methoxy-o-(trifluoromethyl)phenylacetic
(MTPA) acid in the presence of DCC and DMAP (THF, room
temperature).!! The 'H NMR spectra of 9 and 10 could be
completely assigned via selective 'H decoupling (see supple-
mentary material for details). Comparison of the 'H chemical
shifts in 9 and 10 (Figure 3) and application of the Kakisawa—
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Figure 2. ORTEP plot for crystalline pyripyropene A (1).
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Figure 3, Absolute stereochemistry determination: Ad values (ppm,
500 MHz, Ad = 85 — 8g = 8¢ — O10) for the tris-Mosher ester
derivatives 9 and 10.

Kashman test!23¢ revealed that the absolute configurations at
C(1) and C(7) are S.

In view of the common biosynthetic origin of the pyripyro-
penes, we presume that congeners B—D (2—4) share the relative
and absolute stereochemistry of 1; the structurally related
territrems A—C (6—8) may embody the same absolute stereo-
chemistry as well. Studies directed toward the total synthesis
of the pyripyropenes will be reported in due course.
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