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A recent study of the structure of annonalide, a diterpenoid constituent of Annona
coriacea, led to the assigmment of configuration (}) for the natural product.l’2 This was
based on a gross structure analysis by degradative, chemical means and spectral inspection
of the compound and its degradaticn products1 as well as on stereochemical analyses by
comparison of the rotatory dispersion, 4 NMR and mass spectral properties of the olefinic
degradation product (3)l with those cited for the hydrocarbon in the literature,® by direct
comparison of the isomeric hydrocarbon (é) with a sample derived from isopimaradiene’ and by
the 'H and !3c NMR spectral determination of the presence of an axial methyl group and
equatorial vinyl function at C(13) of the degradation product (é),2 13-substituent orientations

characteristic of pimaradienic substances."
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At the time of the publication of the annonalide structure!’?

there appeared a
description of the structures of momilactones A (5) and B (6), seed husk constituents of Oryza
sativa L., based mostly on the x-ray analysis of lactone A.% Despite the extraordinary
similarity of especially momilactone B (6) with annonalide (1) and the nearly identical 13c
chemical shifts of carbon centers proximate to C(13) in lactones (4), (5) and (6) the
momilactones were assigneds a C(13) configuration inverted from that of annonalide. As a
consequence a correlation of the latter with momilactone B was undertaken.
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Reduction of annonalide with zinc borohydride in ether solution gave a diol stereoisomer

M

mixture (Z) [ir (CHCl3) OH 3500 (s), C=0 1755 (s) cm-l; m/e 364 (M+)] whose oxidation with
periodic acid in dioxane yielded aldehyde (§) [ir (CHCZB) OH 3500 (m), aldehyde CH 2720 (m),
C=0 1760 (s), 1730 (s) cm‘l; n/e 332 "); 'H MR (D;-pyridine) & 9.60 (s, 1, aldehyde H)].
Treatment of the latter with methylenetriphenylphosphorane in tetrahydrofuran solution led
to a crystalline lactone (g), mp, mmp 240-242°, identical in its ir, 1§ NMR and mass spectra
with momilactone B.® This result is compatible with the 130 NMR-based conformation of the
C(13) substituents of annonalide, only if the latter is assigned the C(13) stereochemistry
related to that of the momilactones and all three natural lactones possess a 9f-hydrogen
configuration, i.e. the structures of annonalide, and momilactone A and B being (}9), (ll)

and (12), respectively.
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In order to remove any ambiguity concerning the structure and stereochemistry of
annonalide, the compound was subjected to single-crystal x-ray analysis which confirmed the
constitution to be as shown in (lg). Crystals are orthorhombic, space group P2;2,2y, with
a=11.99(1), b = 22.20(1), c = 6.66(1) X, Z = 4. Intensity data were collected on an
Enraf-Nonius CAD 3 diffractometer (Ni-filtered Cu-K, radiationm, A = 1.5418 X; 6-26 scans).

The structure was solved by direct methods by use of MULTAN; 7 atomic positional and thermal
parameters (anisotropic C, 0; fixed H contributions) were refined by full-matrix least-squares

calculations to R = 0.056 over 638 statistically significant [I > 2.00(1)] reflections.

The lactones (10), (11) and (12) are the first authentic examples of 9-epimeric,
pimaradienic diterpenoid substances®’?'!? and thus represent a violation of the heretofore
assumed universality of the trans-anti ring skeletal arrangement among tri- and

tetra-carbocyclic diterpenes.!!
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