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Abstract : From the ether extract of the liverwort Odontoschisma denudatum, three novel ent-bibsane-
and a novel dolabellane-type diterpenoids have been isolated. Their absolute structures were determined
by a combination of 2D-NMR, X-ray crystallographic analysis, modified Mosher method, and chemical

degradation. © 1998 Elsevier Science Lid. All rights reserved.

Liverworts contain both terpenoids and aromatic compounds which constitute the oil bodies. We have
reported the distribution of a number of new terpenoids and aromatic compounds in more than 200 species of
liverworts. ? Previously, Matsuo reported the isolation and structure elucidation of five new dollabelane-type
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he FT-IR spectrum of denudatenone A (1) (L20n30U2 ) indicated the presence of a hydroxyl group (3402
ir

fl»
R
2>
a
@)
t
]
@
Res
a
~N
-
5}
|5
g
=h
o
o
3
=
a
B
o
g
Q
=1
[¢]

and accmxyouo'ntoScnisi enetriol (4)' (1.36 g).
c

cm') and a carbonyl (1711 cm) group. The 'H and *C NMR spectra of i showed the presence of a tertiary
methyl [§,, 1.04 (3H, s)], two secondary methyl [8, 1.07, 1.08 (each 3H, d, J= 7.1Hz)], two vinyl methyls [,
1.43, 1.75 (each 3H, br. s)], two three-substituted olefines [0, 4.99 (br. d, J=9.9 Hz), 5.03 (dd, J=3.6, 9.6 Hz)],
a two-substituted trans-olefine [8, 5.03 (dd, J=1.1, 16.2 Hz), 5.63 (ddd, J=6.9, 7.7, 16.2 Hz)], a carbonyl
group [d. 215.2 (s)] and a secondary alcohol [8, 4.53 (ddd, J=5.5, 9.9, 9.9 Hz)] which was confirmed by the
formation of a monoacetate 5 [8 2.03 (3H, s)] on acetylation with Ac,0 and pyridine. The stereostructure of 1
was deduced from careful analysis of HMBC (Figure 1) and NOESY spectra of 1, and finally established by
X-ray crystallography® of a 3, 5-dinitrobenzoate 6 of 1 as shown in Figure 2. The absolute configuration of 1
was elucidated by two experimental results described below. Compound 1 was treated with p-bromobenzoyl
chloride and DMAP in pyridine to give the p-bromobenzoate 7. The CD spectrum of 7 showed a negative first
Cotton effect at 251 nm (A€ -10.6) and a positive second Cotton effect at 212 nm (Ae +56.0). Compound 1
was esterified with (+)- and (-)-MTPA, DCC and DMAP in CH,Cl, to afford the (-)-MTPA ester (8) and the
(+)-MTPA ester (9), respectively. The Ad values [S(V)-SM] are shown in Figure 3 indicating that the absolute
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nudatenone A was thus determined as 1.

The IR and UV spectrum of denudatenone B (2) (ConazOz) indicated the presence of a carbonyl group
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1711 cm') and an o, P-unsaturated carbonyi {1692 cm™; A_,_ 243 nm (log € 3.72)] group. The 'H and "'C

i~

NMR spectra of 2 were quite similar to those of denudatenone A (1) except for the observation of a carbonyl
signal [8. 200.3 (s)] at C-5 instead of the methine proton at H-5 of 1, suggesting that 2 was the 5-oxo-compound
of 1. Swern oxidation [(COCIl),/DMSO/Et,N] of 1 gave 2 in 88.7 % yield; hence, the absolute structure of
denudatenone B (2) was determined as the 5-oxo-compound of denudatenone A (1).
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Figure 3. /A8 values [ 8 (.)- & (4) ] for the MTPA esters (8 and 9)

Denudatenone C (3) has the same molecular formula (C,H,,0,) as that of denudatenone B (2)5 Th

spectral data (IR UV, 'H and "*C NMR) of 3 were quite similar to those of
n [8 5.87 (1H, s)] in high field at H-6 compared with an olefinic
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The IR spectrum of acetoxyodontoschismenetriol (@) (C,,H.,O,) indicated the presence of a hydroxyi
group (3250 cm™) and an acetoxyl (1735 cm™) group. The 'H and "C NMR spectra of 4 showed the presence
of a primary [§,, 3.89, 4.19 (each d, J=12.4 Hz)], a secondary [8, 4.09 (dd, J=4.1, 11.5 Hz)], and a tertiary [8,
(90.2, s)] alcohol, and an acetoxyl [3,; 2.05 (3H, s)] group. The relative structure of 4 was deduced from
careful analysis of HMBC and NOESY spectra, and finally established by X-ray crystallography'® as shown
in Figure 4. The absolute configuration of 4 was elucidated by two experimental results described below. The
three-step reactions [i) 2,2-dimethoxypropane/p-TsOH; ii) r-Bu(Me),SiCl/Et,N/DMAP; iii) LiAlH,] of 6 afforded
compound 10. A p-bromobenzoate 11 of 10 showed a negative Cotton effect at 241nm (Ag -10.5) in the CD
spectrum. Compound 10 was esterified with (-)- and (+)-MTPA, DCC and DMAP in CH,CI, to afford the
(-)-MTPA ester (12) and the (+)-MTPA ester (13), respectively. The Ad values [ -, ] are shown in Figure 5,
indicating that the absolute configuration of C-6 of 4 was represented as R. The absolute configuration of
acetoxy-odontoschismenetriol (4) was thus determined as (1R, 6R, 10R, 11§, 12R)-6-acetoxy-10, 12, 16-
trihydroxydolaballa-3Z, 7E-diene.
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Vibsane-type diterpenoids isolated from Viburnum awabuki belonging to Caprifoliaceae are very rare
compounds in nature.'" Enz-vibsane-type diterpenoids, denudatenones from the liverwort O. denudatum, were
the first reported example in nature. Dolabellane-type diterpenoid 4 might be biosynthesized through

denudatenone A (1) by a series of cyclizations as shown in Figure 6.
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