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Abstractsz Viridianol 1, a new msrmngedscquitupcnecwithanovelcxWbonskeletonhssbcen 
isolated fkom tht ti seaweed Zdnfnmciu viridis. The stmcium was deermined tbmllgb the 
interpretation of 2D NMR spectra as a 3,6-cycloprecapnellane c&on skeleton. The relative 
stereochemistry is propud on the basis of ROESY and NOEDIFF data. 

Red seaweeds of the genus Lmrrencia are known to produce regular and irregular terpenoids which 

contain halogensl. Structurally, most of them appear to be the product of a bromonium ion induced cycliition 

of acyclic precursors. In this article, we wish to report the isolation and structure determination of a new 

sesquiterpene 1 isolated from Luwenciu virids*, 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 fised 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 Luurencia perfiata~; the group of italicsne 

represented by italicene 3 and iso-italicene 4 isolated fFom Helichywn italic-u& and, finally, the. group of 

panasinsane, isolated from the roots of Punax ginsens and represented by a- and p-panasinene and by 

panasinsanols A 5 and B 6, these last being isomers of compound 1. 

1 2 
3 R,=Me;R;H 5 R,:Me;R,:OH 

4 RI=H;R;Me 6 RIORRiMe 

Viridian01 I, [a]zD= + 4.5 (c, 0.15, C1@3)6, isolated as an ~o~hous white solid, showed a M+ 

peak in the HREIMS at m/z 222.19629 indicating a molecular formula of C15H260, which estabiished the 

presence of three degrees of unsaturation in the molecule. The absorption at 3590 cm-l 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 6 70.72 in the *3C-NMR spectrum indicated that the hydroxy group was tertiary_ These data 

together with the absence of proton and carbon ok&& signals in the NMR spectral data clearly established 

that compound 1 possessed three rings in its structure. The most prominent feature in the 1H-NMR spectrum is 
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the presence of aI1 chemical shifts as a cluster of signals in a narrow field of the spectrum, between 6 0.86 and 

2.08, with three tertiary methyl groups at 6 0.86, 0.98 and 1.46, this last being a- to the hydroxy group, and a 

secondary methyl group at 6 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. 

Table l.- 1% and lH-NMR Chemical Shift data (CDCI,) for Viridianol 1 

The DQF-COSY experiment may be conveniently started from the a-methine to the secondary methyl 

group H-9 ( 6 1.48), which is coupled to the methine group H- 10 (5 1.28) and to the methylene group, H-8s (S 

1.05 and 1.78). The latter protons were coupled with H-7s (S 1.67 and 1.88) and H-10 with H-11s (S 1.30 and 

0.99), the system of coupled protons in this region terminating with the presence of quatemary centres at C-l 

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 (5 1.32 and 1.39), while the last methyIene group, H-5s, was present as an isolated AT3 

system centred at 6 1.97 and 2.08. In the molecule, these connectivities defined the presence of two separate 

directly proton-coupled systems, WCH2-CH-CH(Me)-CH2-CH2-W and n -CH-CH2-¤; together with an 

isolated methylene group. After the carbon assignments through the NMR-HMQC experiment, these fragments 

were connected on the basis of the Nh%EMMBC experiment. Thus the HMBC correlation between the 

quatemary carbon C-l and the H-l 1s and H-2s methylene protons together with those between C-land the 

gem-dimethyl at 6 0.86 and 0.98, connect one end of each of the two observed fragments with the carbon 

Figure 1. Significant HlvlBC correlations of the Viridianol 1 
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bearing the gem-dimethyl group. In addition, the other two ends of the above i%agments, H-3 and H-7, showed 

to be correlated with the quatemary carbon C-6 at 6 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-hydroqt methyl group Me-12 at 6 21.17. Finally carbon C4 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 22 Selected ROESY Correlations for 1 

The relative stereochemistry of com~und 1 was established on the basis of the ROES%’ 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 CDCl, III-NMR spectrum for these signals was avoided by 

using deuterated pyridyne as solvent 5. In fact the methine signals for H-3, H-9 and H-10 were observed as 

isolated signals at 6 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 

spe&um, H-IO/H-2a and H-10/H-Sa. Moreover, H-2a was correlated with one of the gem-dbnethyl groups 

centred at 6 0.98 and H-5% thus establishing that H-10, Me-,H-2a and H&z, were on the same tbce of the 

molecule. Similarly ROE correlations between the other gem-methyl group, which was centred at Q 0.86 with 

H-2l3 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 II-8a proton signals established that all of them were on the same Gee of the molecule. All the 

other ROE connectivities are shown in Fig. 2. These connectivities, together with the observed coupling 

constants values (Table l), established that the cyctohexane ring exists in a distorted boat conformation, with 

the cyctobutane and the cyctopentane oriented to different faces (Fig. 2). 



4610 

7 8 9 

The biosynthetic origin of this carbon skeleton has not been established, although it appears to he 

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 cyclii precapnellane 

skeleton is the capnellane (4,1-cycloprecapnellane) 9, which is represented by severai examples isolated from 

CqmeIla imbricata7. 
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