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Viridianol, a Rearranged Sesquiterpene with a Novel Carbon Skeleton from
Laurencia viridis.
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Abstracts: Viridianol 1, a new rearranged sesquiterpenc with a novel carbon skeleton has been
isolated from the red scaweced Lawrencia viridis. The structure was determined through the
interpretation of 2D NMR spectra as a 3,6-cycloprecapnellane carbon skeleton. The relative
stereochemistry is proposed on the basis of ROESY and NOEDIFF data.

Red seaweeds of the genus Lawrencia are known to produce regular and irregular terpenoids which
contain halogens!. Structurally, most of them appear to be the product of a bromonium ion induced cyclization
of acyclic precursors. In this article, we wish to report the isolation and structure determination of a new
sesquiterpene 1 isolated from Lawrencia viridis?, and which did not contain the expected halogen substituents
which are characteristic of metabolites isolated from this source. This compound is a new type of sesquiterpene
which possesses a previously unreported fused 4,5,6 tricyclic carbon skeleton. Only a few examples of
sesquiterpenes with this kind of carbon arrangement have been reported, the group of perforatane, represented
by perforatone 2, an halogenated sesquiterpene isolated from Laurencia perforata3, the group of italicane
represented by italicene 3 and iso-italicene 4 isolated from Helichrysum italicum® and, finally, the group of
panasinsane, isolated from the roots of Panax ginseng® and represented by o~ and B-panasinene and by
panasinsanols A § and B 6, these last being isomers of compound 1.
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Viridianol 1, [a]?5p= + 4.5 (c, 0.15, Cl;CH)5, isolated as an amorphous white solid, showed a M+
peak in the HREIMS at m/z 222.19629 indicating a molecular formula of CysHy50, which established the
presence of three degrees of unsaturation in the molecule. The absorption at 3590 cm-! in the LR spectrum and
a dehydration ion at m/z 204 in the MS of 1 indicated the presence of a hydroxy group, and a quaternary
carbon signal at § 70.72 in the 13C-NMR spectrum indicated that the hydroxy group was tertiary. These data
together with the absence of proton and carbon olefinic signals in the NMR spectral data clearly established
that compound 1 possessed three rings in its structure. The most prominent feature in the ITH-NMR spectrum is
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the presence of all chemical shifts as a cluster of signals in a narrow field of the spectrum, between 8 0.86 and
2.08, with three tertiary methyl groups at 8 0.86, 0.98 and 1.46, this last being a— to the hydroxy group, and a
secondary methyl group at & 0.92. The 13C-NMR spectrum showed the presence of four, five and three
methyl, methylene and methine groups, together with three quaternary carbon centres.

nC | 813 51y 7 (Hz) C | sl3c 51y J (Hz)
1 29.15 8 33.58 « 1.05 7.8.5;11; 12
2 36.35 p1.39 12.9;13.5 p1.78 2.5,7,7.12
al32 7.1;12.9 9 40.49 1.48 5,6.7,6.7,6.7,
7. 8.5
49.44 1.98 3.5, 7.1; 12.9 10 50.90 1.28 5,58, 11.6
70.72 11 42.59 « 1.30 5.8;14.8
50.91 1.97 3.5, 12 B 0.99 11.6; 14.3
2.08 12 12 21.17 0.92 6.7
38.75 13 29.05 1.46
39.26 B 167 7,11, 12 14 2911 0.86
o 1,88 25,7, 12 15 21.17 0.98

Table 1.- 13C and 'H-NMR Chemical Shift data (CDCl;) for Viridianol 1

The DQF-COSY experiment may be conveniently started from the a-methine to the secondary methyl
group H-9 ( 5 1.48), which is coupled to the methine group H-10 (5 1.28) and to the methylene group, H-8s (&
1.05 and 1.78). The latter protons were coupled with H-7s (8 1.67 and 1.88) and H-10 with H-11s (6 1.30 and
0.99), the system of coupled protons in this region terminating with the presence of quaternary centres at C-1
and C-6. The remaining methine group in the molecule, H-3 (6 1.98) showed to be connected with the
methylene group H-2s (8 1.32 and 1.39), while the last methylene group, H-5s, was present as an isolated AB
system centred at § 1.97 and 2.08. In the molecule, these connectivities defined the presence of two separate
directly proton-coupled systems, B-CH,-CH-CH(Me)-CH,-CH,-B and B-CH-CH,-H; together with an
isolated methylene group. After the carbon assignments through the NMR-HMQC experiment, these fragments
were connected on the basis of the NMR-HMBC experiment. Thus the HMBC correlation between the
quaternary carbon C-1 and the H-11s and H-2s methylene protons together with those between C-land the
gem-dimethyl at 8 0.86 and 0.98, connect one end of each of the two observed fragments with the carbon

Figure 1. Significant HMBC correlations of the Viridianol 1
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bearing the gem-dimethyl group. In addition, the other two ends of the above fragments, H-3 and H-7, showed
to be correlated with the quaternary carbon C-6 at § 38.75 which, in turn, was also correlated with the methine
H-10 and with the methylene protons H-5. This last methylene group was, together with the methine H-3,
correlated with the a-hydroxyl methyl group Me-12 at 8 21.17. Finally carbon C-4 was correlated with H-5,
H-3 and Me-13. These observed correlations in the HMBC experiment support the proposed structure for
compound 1, which was reinforced by the other correlations summarized in Fig. 1.

Figure 2.~ Selected ROESY Correlations for 1

The relative stereochemistry of compound 1 was established on the basis of the ROESY and NOEDIFF
experiments, the relative stereochemistry of the methine protons H-3, H-9 and H-10 being crucial for this
proposal. The extensive overlap observed in the CDCly; H-NMR spectrum for these signals was avoided by
using deuterated pyridyne as solvent5. In fact the methine signals for H-3, H-9 and H-10 were observed as
isolated signals at & 2.08, 1.46 and 1.33, respectively . The configurational assignments in the molecule were
established as follows. Starting from H-10, two cross-peaks could be labelled with. confidence in the ROESY
spectrum, H-10/H-2a and H-10/H-5a.. Moreover, H-2a was correlated with one of the gem-dimethyl groups
centred at § 0.98 and H-5a, thus establishing that H-10, Me- H-2a and H-5a;, were on the same face of the
molecule. Similarly ROE correlations between the other gem-methyl group, which was centred at § 0.86 with
H-2p and with the bridgehead methine H-3 were observed, which implies that they were in the opposite face of
the molecule. In the ROESY spectrum, the ROE connectivity between the proton H-10 and the methyl group
Me-12 was not clear, which was important to established their relative stereochemistry. For that reason we
decided to carry out a NOEDIFF experiment by irradiation of the secondary methyl group. The enhacement of
the H-10 and H-8a proton signals established that all of them were on the same face of the molecule. All the
other ROE connectivities are shown in Fig. 2. These connectivities, together with the observed coupling
constants values (Table 1), established that the cyclohexane ring exists in a distorted boat conformation, with
the cyclobutane and the cyclopentane oriented to different faces (Fig. 2).
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The biosynthetic origin of this carbon skeleton has not been established, although it appears to be

derived from the precapnellane carbon skeleton 7 by cyclization between carbons C-3 and C-6 to give a 3,6 -
cycloprecapnellane carbon skeleton 8. The other well-kown group of compounds with cyclized precapnellane
skeleton is the capnellane (4,1-cycloprecapnellane) 9, which is represented by several examples isolated from
Capnella imbricata’.
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