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Abstract: The previously published structure of the fungal metabolite acremine P is revised by

re-evaluation of chemical shift values and NCESY dats, and by DFT calculations.
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1. Introduction

Fungi from the genus Acremonium isolated from both terrestrial or marine sources have been
reported to produce meroterpenoids, alkaloids, peptides or oxygenated metabolites {1-6]. Recently,
we reported the structure elucidation, including a stereochemical investigation, of the meroterpenoid
acremine P (1) {Chart 1) from a strain of Acremonium persicinum isolated from the marine sponge
Anonioiarihella rubea. obtained offshore from Mooleolaba in southeast Queensland. The chemical
correlation of acremine P with its co-metabolite acremine A (2) by catalytic hydrogenation under mild
conditions (Ha, Pd /C. 24 h) was instrumental in defining the carbon framework and partial relative
configuration of acremine P, while the absolute configuration at C-6 was determined by NMR analysis
of O-methylmandelate (MPA) ester derivatives. The remaining stereochemical elements were resolved
by evaluation of NOESY data, molecular modeling and selected heteronuclear coupling constant
vatues [7]. .

HO

1 Published structure 2 Acremine A 3 Acreming O
of acremine P

Chart 1 Selected meroterpenoids from A. persicinunt.

In this communication, we revise the carbon framework of acremine P based on a comparison
of calculated and experimental NMR chemica! shift data. The predictions of chemical shift values by
quantum chemical methods have provided valuable insights into natural product structures, including
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Chart 2. Candidate structures for acrgmine P.

I'heretore, planar structure 3 was considered turther with DFI computations undertaken on tour
diastereomers (4a—4d) (Chart 3) following a conformational search on each of the four cardidaies.
Diastereomers 4a and 4d had two contributing conformers, while 4b and 4c each had one conti ibuting
conformer. Three of the four candidates were reasonable matches to the *C data, suggesting that the
correct planar structure of acremine P had been elucidated; further, these data enabled diastereomer
4b, fer which the C-4 chemical shift was calculated at 116.5 ppm compared to an experimental value of
Q0D ppm,_ to be sliminated It wae not feacible 10 nce the commutational data o digtinmuiich botwoon
the three remaining diastercomers owing to the similarity of their 3C-NMR shift values, and also to
the errors inevitably inherent to the guantum mechanical calculations. It was noted that the quantum
mechanical calculations revealed stereoisomers 4a and 4d to be the lowest in energy.
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Chart 3. Candidate diastercomers of acremine P,

The three remaining stereoisomers could be further distinguished by the zero coupling between
the vicinal Jactol and hydroxymethine protons, which necessitated a bund angle close to 90”. Selected
homonuclear (H7-HS8) couplings were calculated using the meihods of Kutateiadze et al. [15], vielding
values 0f 0.2, 4.1, 3.9 and 0.3 Hz for 7.5 in stereoisomers 4a-4b, respectively. The two stereoisomers
(4a, 4d) thus fitted the coupling data. It was noted that ali four stereoisomers showed a heteronuclear
(C4-H8) | value close to 5 Hz, and so these data did not distinguish 4a from 4d. NOe data also
swrrwsriend thee s Fwn o o Sierovrisonne, 1 Fhal Fom Beedi WD alereosivin foves Sodl iaree 3o sl 32
were expected to show an nOe between the lactol proton and one only of the two methyl groups; in
contrast, isomers 4b and 4c were each expected to show nQes between the lactel proton and both
methyl groups. In acremine P, the lactol proton at 8y 5.83 shows an nOe to the methy! signal at 8y
1.43 for H-11, but not to the methyl signal at 8 1.47 (Figure 1). The calculated chemical shifts were
further examined using the DP4+ computational approach developed by Sarotti et al. to assign the
most probable diastereomer {15]. Using the I°C-NMR data alone, the probability was 99.7% that 4d

was e correct diastereumer.

Figure 1. Three-dimensional image of stereoisomer 4d showing nOe to Me-11.
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In our earlier publication {7], we reported that the hydrogenation of acremine P yielded acremine
A D) ac the enlo nradict and nead thic infarmation tn a.n.-.mﬁ tho shenbiute confionration b T4 of
acremine P; clear!v this information must be in error since the dioxolane ring of the revised structure
is incompatible with the tetrahydrofuran ring previously ascribed to acremine P. Nevertheless, we
anticipated that acremine P would have the same 6R configuration as its co-metabolite acremine A.
Scheme 1 shows a plausible biosynthetic route to the revised structure of acremine P. A didehydro
derivative, generated by the action of a P450 enzyme on the co-metabolite acremine Q, could undergo
oxld:rhve rmg cieavage of theC 3/ C7 double bcnd I 7] thereby generatmg an aldehvde group at the

Pt sl et
AP enie

the aldehyde and would be antmpahed to provide the thermod)mmrcallv most stable lactol nroduct.
Finally, nucleophilic attack of teC hydroxy group onto the C-2 carbony! generates & hemiacetal
intermediate; the subsequent dehydration step which generates an enol ether is facilitated by the
associated formation of an o B-unsaturated carbonyl.
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3. Materials and Methods

The isolation and characterization of acremine P has been previously reported [7]. Details of
computational calculations are given in the supplementary materials.

4. Conclusions

In conclusion, our revision of the structure of acremine P illustrates the vzluable role of
compuiational studies in evaluating the structures and steveochemistry of stereochemically complex
natural products. At the same time, a single piece of data in the original study, i.e., the suggested
conversion of acremine P into acremine A by hydrogenation, compromised the structural study and
thereby incorrectly informed the structure determination.
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