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S.ummary: Five new monocyclofarnesol-derived sesquiterpenoids , along with the previously report 
lactone aplysistatin, have been isolated from the tropical red alga Laurencia cf. palisada. The 
structures of these new compounds were defined by spectral and chemical analyses, including their 
partial interconversion with aplysistatin. 

As part of our long-term interest in defining the scope and diversity of terpenoid biosynthe 

in the red algal qenui Laurencial. we have extended our initial studies in more temperate regions 

to tropical species of the Indo-Pacific. Herein we wish to report the structures of five new ses 

quiterpenoids from Laurencia cf. palisada Yamada, which are derived by simple transformations fro 

a monocyclofarnesol precursor. Along with these compounds, we have also isolated small amounts o 

the cytotoxic lactone, aplysistatin (L), reported earlier as a component of the Australian sea ha 

Aplysia angasi 
2 

--- Aplysistatin appears to be a minor metabolite of L. p alisada, but it is also 

slowly produced when the major metabolite, palisadin A, is exposed to air. 

Chloroform-methanol(2/1) extraction of the fresh alga3, collected in Palau, Nay 1979, (Weste 

Caroline Islands), followed by silica gel chromatography(open-column and HPLC) yielded five new 

compounds assigned as structures 2-5 and a very small amount (ca _ 2 -- 3 mg) of aplysistatin (A). Th 

lactone we obtained was identical (including optical rotation at the sodium-D line) to an authen 

sample of aplysistatin kindly provided by Professor Pettitl. 

The major metabolite (2% extract) palisadin A (z), an oil, showed [crlD19.5* (c 1.5, CHCl3). 

analysed for Cl5 H 0 Br by elemental analysis and by low resolution mass spectrometry (M+m/e = 31 23 2 

3161. Infrared adsorptions at 1450, 1375, 1150, 1100 and 1070 cm -1 suggested 2 contained qem-di- 

methyl and ether functionalities. Based upon 'H and 
13 
C NMR data (Tables 1 and 2), the 4 degrees 

of unsaturation could readily be assigned to one trisubstituted olefinic bond, two cyclic ethers, 

and to one carbocyclic ring. Jones' oxidation, or exposure to air in benzene overnight, yielded 

10% conversion of z to aplysistatin. Based on the interconversion with 1, palisadin A is assignes 

including absolute stereochemistry, as the bis-ether 2 _. 
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1, R=O 
2, R =H, 

3 

Rslisadin B (ib, an oil, [LX], 8.8O Ic 1.3, CHCl3), analysed for C15H240Br2 by mass spectro- 

metrY (M+m/e 378/380/3821, and showed M+- CH2Br fragmentation. In the carbon-13 BMR spectrum of 

1 a triplet at 36.2 ppm. with residual coupling of 22.&z (corresponding to proton chemical shift 

of ~a_ 3.5 ppm) confirmed a primary bromide. The spectral comparison with 1 and &, and decouplin 

studies at 220 MRs, firmly established structure 3 and allowed the unambiguous assignments in 

Tables 1 and 26. 

5-Acetoxypalisadin B (3, an oil, 

mass speotrometry (M+m/e 436/438/440), 

[c11D-131.70 (c 0.6, CHCl,), analysed for C17H2d03Br2 by 

and showed acetate ester features in its infrared spec- 

trum (VCO = 1724 cm-'), and 'R and l3 C NMR spectraisee Tables). Complete spin-decoupling studies 

fixed the acetate group at C-5 in the *'up" or trans position to the C-6 bridgehead proton. AOH 

coupling constant between these two protons was born out by a ca. 90° dihedral angle in the molec - 

lair model. As with A, the total structure analysis was reinforced by interpretation of Yz NMR 

data, including methyl group assignments based upon calculations of predicted y-shielding effects 

Further, a qualitative Eu[fod)3 -induced shift measurement of 'H K?4R signals yielded qualitative 

support for structure 4, and the A& values obtained are listed in Table 1. 

12-Hydroxypalisadin B I?), isolated as 0.2% of the extract, showed GUI, l9.7O (C 0.4, CRC13) 

and analysed for C15H2402Br2 by both 
13 
c NMR and mass spectrometry (M*-Br only, m/e 315/317). 

Acetylation (Ac20/py) yieLded a monoacetate (Y,,, 1740 cm-'), and treatment with 5% KOH in MeOH 

gave a smooth conversion of 2 to palisadin Al thus establishing the absolute structure and stereo. 

chemistry of this metabolite. A shift of the C-12 AB pattern at 64.22/4.02 in the 
1 H NMR spectnu 

of 5 to 6 4.52/4,40 in the corresponding acetate confirmed the C-12 placement of hYdrOW1. 

Palisol (6) was, along with aplysistatin. isolated as a very minor metabolite of the extract 

of &. palisada (0.01%). Palisol showed a hindered hydroxyl stretching frequency absorption in it! 



Table 1, 
1 
H Nmn Data for Compounds &-ka , Recorded at 220 MHz (couplings in Hz) 

4 (W 1 6 
3.72 dd(11,3) (0.51 3.93 m 3.50 dd{9,9) 

3.45 dd(ll,8) (0.4) 3.54 dd(l2.10) 3.39 dd(9.5) 

4.53 d(10) (0.51 4.68 bs 4.77 ddd(9,5,1) 

5.73 d(8) (4.51 5.90 d(8) 5.30 m 

5.81 d(8) 2.27 m 2.00 m 

2.27 m (0.5) 1.86 m 2.32 m 

2 3 
4.10 dd{i3,S) 3.73 dd(11,31 
3.95 dd(8,8) 

4.95 bs 

5.63 bs 

2.40 m 

2.40 m 

1.85 m 

1.55 m 

2.25 m 

3.95 dd(12,5) 

3.41 dd(11,7) 

4.54 bs 

5.63 d(8) 

2.05 m 

2.05 m 

2.00 m (0.51 
1.86 m 

1.68 m 
2.60 m 1.77 m 

9 

10 

2.25 m 2.27 m (0.5) 2.27 m 5.52 ddd(10.4.4) 

3.95 ddI12,5) 3.90 ddIl2,4) (0.4) 3.93 m 5.36 dddclO,l,l) 

1.80 s (O-2) 
4.22 d(H) 

4.02 d(U) 
1.70 s 12 4.45 bs 1.27 s 

13 

14 

15 

OAC 

1.37 s 1.36 s 

1.00 s 0.95 s 

1.25 5 l-15 s 

1.68 s (1-O) 1.33 9 4.70 5. 4.10 s 

1.10 s (1.1) 0.93 s 1.02 s 

1.25 s (Q-7) 1.13 s 0.95 s 

2.11 s 

Table 2, 
13 

C NMR Data for Compounds Z-64 __ Recorded at 20 MHZ. 

1 3 

75.4tb 36.2t 

71.0d 70.7d 

141.9s 136.1s 

121.ld 129.4d 

26.3t 25.9t 

51.6d 52.8d 

78.3s 77.5s 

37.5tC 36.7t 

32.7tC 32.9t 

66.36 66.3d 

40.95 40.8s 

72.0tb 21.oq 

21.9q 22.Oq 

18.0s 1?.9q 

30.8q 3O.?q 

34.9t 

70.ld 

142.6s 

127.ld 

69.7d 

53.8d 

77.99 

39.4t 

32.9t 

66.28 

41.4s 

21.3q 

21.6q 

1Ei.aq 

30.9q 

(25.4q,lf0.4s) 

cx 
1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

ldax 

15eq 

QAC 

35.*b 37.8 

66.1 70*4 

133.2 133.2 

120.7 123.1 

25.9 32.5c 

52.4 52.9 

77.6 145.4 

36.7b 30.4c 

32.9 129.9 

66.1C 137.0 

40.8 37.2 

69.6' 17.5 

22.0 110.1 

18.0 25.0 

30.7 25.2 

a Recorded in CX13Solution with internal TMS as standard. Assignments 
aided in 2-4 by residual couplinq constant analysis. -- 

b,c 
Assignments may be reversed. 

d 
Multiplicities were not recorded and assignments are tentative. 
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infrared spectrum (y08 3640 cm-l), and acetylation (Ac2O/py) yielded a monoacetate, [al 
D 

-0.6O 

(c 0.51, CHC13). Proton NMR analysis of 6, and its acetate, allowed the assignment of bromine 

C-l and hydroxyl at C-2, as well as illustrated the C-4 through C-6 and C-8 through C-10 isolat 

spin systems (Table 1). Analysis of the 
13 
C NMR spectrum from this alcohol, particularly consi 

ing the C-12 methyl at 17.5 ppm and the C-5 methylene at 30-35 ppm, suggested the assignment of 

2 stereochemistry at the C-3 - C-4 olefin. based upon model compounds8. 
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