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from the Liverwort Porella acutifolia subsp. tosana
Toshihiro Hashimoto, Hiroshi Irita, Masami Tanaka, Shigeru Takaoka and Yoshinori Asakawa *

Abstract : From the ether extract of the liverwort Poreila acutifolia subsp. tosana, two new pinguisane-
type and two novel Diels- Alder reaction-type dimeric pinguisane sesquiterpenoids have been isolated.
Their absolute structures were determined by a combination of 2D-NMR and CD spectra, X-ray
crystallographic analysis, modified Mosher’s method, and chemical degradation. © 1998 Elscvier Science Ltd.

All rights reserved.
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of four new germacranolides, two new guaianolides and a new pmgmsane—type sesquiterpene alcohol, 7-oxo-
pinguisenol-12-methyl ester (1) from the liverwort Porella acutifolia subsp. tosana’ In pursuit of
pharmacologically interesting substances found in liverworts, we have reinvestigated the chemical constituents
of the Et,0 extract of the same species and isolated two new pinguisane-type sesquiterpenoids named acutifolones
A and B (2, 3) and two novel Diels-Alder reaction-type dimeric pinguisane sesquiterpenoids named
bisacutifolones A and B (4, 5). Here we wish to report the isolation and structure elucidation of 2~5.

The ether extract (23.9 g) of dry material (1.24 kg) of P. acutifolia subsp. tosana collected in Kouchi in
1996 was subjected repeatedly to column chromatography on Sephadex LH-20 (CHCl,:MeOH=1:1) and silica
gel (n-hexane-AcOEt, gradient) to afford acutifolones A (2)°(100 mg) and B (3)¢ (65 mg), and bisacutifolones
A (4) (268 mg) and B (3)* (65 mg) with three known compounds, 4a, SB-epoxy-8-epi-inunolide® (1.331 g),
perrottetianal A? (1.346 g) and 7-oxo-pinguisenol-12-methyl ester (1)(1.050 g).

The relative structure of 1 has previously been determined, but the absolute structure remained to be
clarified.* We elucidated the absolute configuration of 1 as follows. Reduction of 1 with LiAlH, gave
7a-hydroxyl- (6) and 7B-hydroxyl derivatives (7) in 31 % and 25 % yields, respectively. The stereochemistry

at C-7 of compounds 6 and 7 was determined by the NOESY spectra (6: NOE between H-7 and H-14; 7: NOE
between H-7 and H-1). Compound 6 was esterified with (-)- and (+)-MTPA- Cl and DMAP in nvndmg to
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and “C NMR spectra of Z were quite similar to those of 1 except for the presence of a trisubstituted olefin {8,
5.99 (s, H-6); 8. 124.3 (d, C-6), 160.3 (s, C-5)] in place of the methylene protons at H-6 of 1, suggesting that
2 was the dehydrated compound of 1. Dehydration [POCL, / Py] of 1 gave 2 in 93 % yield; hence, the
absolute structure of acutifolone A (2) was determined as the dehydrated compound of 7-oxo-pinguisenol-12-
methyl ester (1).

The FT-IR spectra of acutifolone B (3) (C,;H,,0,) indicated the presence of a y-lactone (1768 cm™) and a
carbonyl (1724 cm™) group. The 'H and C NMR spectra of 3 were quite similar to those of 1 except for the
disappearance of a carbomethoxyl [3 3.70 (s, -OMe); 8. 51.2 (5, -OMe)] group of 1, suggesting that 3 was a
compound obtained by the demethanolysis compound of 1. The stereostructure of 3 was deduced from careful
analysis of HMBC and NOESY spectra of 3 and finally established by its X-ray crystallography’ as shown in
Figure 2.
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Bisacutifolone A (4), obtained as coloriess prisims,
HR-MS (M*: m/z 540.3058), suggesting that 4 was a dimeric compound 0
spectrum of 4 indicated the presence of a hydroxyl (3513 cm’') group, an o, B-unsaturated carbonyl [1657
cm; A_,_251 nm (loge 4.11)] group and a carbomethoxyl (1732 cm) group. The 'H and '*C NMR spectra 0
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4 showed the presence of a trisubstituted o, p-unsaturated ketone |_6H 5.55 {d, /=2.2 Hz); 5(: 124 G (4, C-9),
£0 & - I - f" ~N a—a L. a®s 2.3 . D ____ L. o . 3N
168.5 (s, C-5), 195.1 (s, C-7)}, a tetrasubstituted «, B-unsaturated ketone [8. 133.1 (s, C-6"), 159.6 (s, C-5"),

195.3 (s, C-7")], two carbomethoxy! [3, 3.66 (s); 8. 171.2 (s)] and a secondary alcohol [8, 4.35 (br.s, H-10)],
which was confirmed by the formation of a monoacetate (i0) [d 2.11 (3H, s)] on acetylation with Ac,0 and
pyridine. The stereostructure of 4 was deduced from careful analysis of HMBC and NOESY spectra of 4 and
finally established by X-ray crystaliography'® of 4 as shown in Figure 3. The absolute configuration of 4 was
elucidated by two experimental results described below. The CD spectrum of p-bromobenzoate (11) of 4
showed a positive first Cotton effect at 255 nm (Ae +30.10) and a negative second Cotton effect at 230 nm (Ae
-3.12), and the absolute confuguration of C-10" was presumed to be R configuration by an exciton chirality
method'' as applied to the conjugated enone. Compound 4 was esterified with (-)- and (+)-MTPA, DCC and
DMAP in CH,C), to afford the (-)-MTPA ester (12) and the (+)-MTPA ester (13), respectively. The A3 values
[8.,-8,)] shown in Figure 4 revealed that the absolute configuration of C-10’ of 4 was represented as R. The
absolute configuration of bisacutifolone A was thus determined as 4.

Bisacutifolone B (5) has the same molecular formula C;,H,,O, (HR-MS (M": m/z 540.3058) as that of
bisacutifolone A (4). The IR, UV, and 'H and ?C NMR spectra of 5 quite resembled those of 4, except that the
chemical shift [8,3.48 (dd, J=5.9, 5.9 Hz)] of a methine at C-10 in 5 appeared at higher field than that [§,3.58
(dd, J=5.9, 6.0 Hz)] of 4. The absolute structure of bisacutifolone B (5) was determined from careful analysis
of HMBC and NOESY spectra of S, which were smilar to those of 4, and the CD spectrum [259 nm (Ag
+11.56) and 241 nm (As -10.77)] of p-bromobenzoate (14) of § as the C-10 epimer of 4.
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not obtained by heating of 2 in toluene. This is the first report of dimeric pinguisane sesquiterpenoids from

e
nature. Compounds 1-5 did not show cathepsins B and L inhibitory activities. The work on other biocassays of
1-5 is in progress.
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