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A new drimane sesquiterpene, hodgsonal (1), has been isolated from the mantle extract of the Antarctic

opisthobranch mollusc Bathydoris hodgsoni. The structure of 1, including the absolute stereochemistry, has

related drimane compounds may indicate a defensive role against predators.
© 1998 Elsevier Science Ltd. All rights reserved.
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The High Antarctic marine ecosystem is particularly

nrnnmmde qeaqmmhrv and a strong limitation of

characterized by low temperatures, a

_

ood resources. These environmental
conditions cause strong inter- and intraspecific competitions among organisms [l].
Accordingly, effective defense mechanisms come to be crucial for the survival of the species.
Opisthobranch molluscs have been largely investigated for their ablhty to defend themselves
against predators by using chemicals [2-4]. Despite the large number of ecological studies on
molluscs from temperate and tropical areas, little is known about the presence of defensive

chemical; in Antarctic opisthobranchs [5-7]. Here we report the structural elucidation of the
h
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hodgsoni  Eliot, 1907 collected by trawling in the Weddell Sea (Antarctica) in 1996.2
Six frozen specimens of B. hodgsoni were dissected into mantle and viscera and separately

extracted with acetone. Chromatographic comparison of the diethyl ether soluble material
from the acetone extracts revealed a similar pattern of secondary metabolites in all animals
and the presence of a few products exclusively located in the mantle. Sequential SiO2
(A’)(\ me) cave 1.t
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naming hodgsonal (light petroleum/diethyl ether 6:4, Rf0.35), together with minor

compounds featured by the same drimane skeleton.
Hodgsonal (1),3 [a]D = - 6.45° (¢ = 1.2, CHCI3) showed a molecular formula C19H2805

Table 1
IH- and 15C-NMR dataab for compound 1
Position 5'H m J (Hz) 5 B¢ m¢ long-range connectivities?
1 1.15 bdt 447 1 H3-15
2.26 bt
2 5.01 m 67.9 d Ha-1, Hp-3, Ha-14
3 1.25 m 46.5 t
1.89 bdt
4 34.4 s Ha-13, Ha-14
5 1.21 dd  4.0and11.8 48.5 d Hg-13, Hg-14, H3-15
6 2.23 bd 248 t H- 5, H-7
2.43 bat .
7 6.94  bd 152.5 d Hy-6
8 139.8 s Hz-6, Ho-11
9 248  bs 48.4 d H3-15
10 37.7 S Hs-1, H-5, H-9, H3-15
1 440 dd 15and 119 59.9 t
4.63 dd 6.0and 11.9
12 9.43 S 193.7 d H-7
13 1.04 s 227 q Ha-14
14 0.98 s 33.1 q Hs-13
15 0.94 s 156.3 q Ha-1, H-5
OAc 1.95 s 170.5 S
OAc 2.03 s 170.8 s Ho-11
4 All spectra were recorded at 500 MHz in C13; & values are referred to CHCI3 (8 1H 7.26 and 8 13C 77. 0).
b Assignments supported by COSY, HMQC HMBC, HOHAHA and homodecoupling experiments
¢ determined by DEPT; 4 J |p5.13¢ = 10 Hz.
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2Eleven specimens of B. hodgsoni were collected during the German Antarctic expedition ANT XiIi/3 (EASIZ 1) t
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oil, [a]lp = - 6.4° (c=1.2, CHCI3); IR (liquid film) vmax 2965, 1737, 1689 eml; UV (MeOH) 7»max 224 (9200) nm; EIMS m/z
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deduced by MS and 13C-NMR data. The EIMS spectrum exhibited peaks at m/z 276 and 216
due to the successive losses of two molecules of acetic acid from the parent ion (m/z 336)

Besides the strong absorption at 1737 cm‘1 due to the acetyl groups, the IR spectrum
revealed a third carbonyl moiety, 1689 cm-1, assigned to an o, unsaturated aldehyde on ihe
basis of the proton signal a & 9.43 (H-12) and the 13C-NMR resonance at 8 193.7. The
diacetate drimane skeleton of 1 was inferred by analysis of the lH NMR spectrum which
showed signals for two acetyl groups (8 1.95 and 2.03), three methyl singlets (8 1.04, H3-13;

0.98, H3-14; 0.94, H3-15) and an AB system at 8 4.63 (H-11a) and 4.40 (H-11b). The olefin

proton at 8 6.94 (H-7) exhibited both a long range correlation with the aldehydic signal (H-
12) and a stronger coupling with the methylene hydrogens at & 2.43 and 2.23 (H2-6), both in

turn coupled to the bridgehead H-5 (8 1.21). In addition, correlations of the down-shifted
signal at § 5.01 (H-2, 13C NMR 67.9) with two distinct methylene groups at & 2.26 and 1.15
(H2- l) and 1. 89 and 1. 25 (H2-3) led us to asmgn an aceloxy substituent at C-2. The

equatorial substituent at C-9 and established the relative stereochemistry of the drimane
skeleton confirming the trans fused decalin ring.
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Scheme 1.i KOH in dry MeOH, 4h, r.t.; ii. MnOgz in CH2Cl), overnight, 1.t (8)- or (R)- MTPA Cl in dry pyridine

Hodgsonal (1) contains four chiral carbons and, on biogenetic and spectral grounds,
its structure is assumed to be that shown. In order to ascertain the absolute stereochemistry,
however, 1 was converted into the lactone 3 by a two step process based on
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Mosher's chlorides [8] gave the corresponding esters (4 and 5), of which A8 values (Table
2) indicated the S absolute configuration at C-2 of 3 and confirmed the drimane skeleton
for the native hodgsonal (1). Furthermore, the CD curve of 3 was in well agreement with
that reported for the drimane ring of cinnamolide [9].
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H 4 5 Ad
H,-15 0.95 0.94 +0.01
H-9 291 2.89 +0.02
H-1la 4.06 4.04 +0.02
H-11b 4.40 4.36 +0.04
H4-13 1.08 1.09 -0.01
Hy-14 1.00 1.03 -0.03
H-6 2.48 2.49 -0.01

2 Bruker AMX 500 MHz, CDCl3, 8 values
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ester) values are given in ppm.

esqui
similar and independent on both locality and depth. In absence of biosynthetic studies, this
suggests a possible de novo synthesis as previously reported for the drimane sesquiterpenes
isolated from other dorid nudibranchs [10]. Furthermore, the structural analogies with
bioactive compounds from molluscs of the genus Dendrodoris [10,11], and the exclusive
presence in the mantle of B. hodgsoni, may support the defensive role of 1.

Acknowledements

............ agments
Thanks are due to T. Brey for collecting the specimens, to G. Scognamiglio for spectrophotometric measurements, and to W. Arntz
and A. Ramos for financial support. This project was partially supported by the Italian National Research Program in Antarctica
(PNRA) of CNR. C.A. thanks the M.E.C. (Spain) for a contract within the project ANT96-1011. This is A.W.I. publication No.
1406.

{11 Dayton PK, Robilliard GA, Painc RT, Dayton LB. Ecol. Monogr. 1974;44:105-128
{21 Karuso P. In: Scheuer PJ, Editor. Bioorganic Marine Chemistry Vol. 1. Berlin: Springer- Verlag, 1987:32-60.

[3] Faulkner DJ. In: Paul VJ, Editor. Ecological Roles of Marine Natural Products. London: Coms. Publ. Ass., 1992:120-129.

[4] Avila C. Oceanogr. Mar. Biol. Annu. Rev. 1995;33:487-559.

[5] Davies-Coleman MT, Faulkner DJ. Tetrahedron 1991;47:9743-9750.

6] McClintock JB, Baker BI, Slattery M, Heine JN, Bryan P.J, Yoshida W, Davies-Coleman MT, Faulkner DJ. J. Chem. Ecol.
1994; 20:3361-3372.

{7] Gavagnin M, Trivellone E, Castelluccio F, Cimino G, Cattaneo-Vietti R. Tetrahedron Lett. 1995;36:7319-7322.

{8] Ohtani I, Kusumi T, Kashman Y, Kakisawa H. /. Am. Chem. Soc. 1991:1 13:4092-4096.

9]  Ayer WA, Trifonov LS. J. Nat. Prod. 1992:55:1454-1461.

[10] Cimino G, De Rosa S, De Stefano S, Sodano G, Villani G. Science 1983;219:1237 1238
[11] Avila C, Cimino G, Crispino A, Spineila A, Experientia 1991:47:306-310.



